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(54) CHEMICALLY AMPLIFIED POSITIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemically amplified 
positive resist composition suitable for excimer laser lithography and 
^f Wj | Y I<m X ^ ensuring well-balanced high sensitivity and good resist shape. 

SOLUTION: The chemically amplified positive resist composition 
comprises a resin which has a polymerized unit having an 
acid-unstable group and is insoluble or slightly soluble itself in an 
aqueous alkali solution but becomes soluble in an aqueous alkali 
solution by the action of an acid, and a sulfonium salt, wherein the 
polymerized unit having an acid-unstable group is at least one 
selected from the group comprising the polymerized units 
represented by formula (la) and the polymerized units represented by 
formula (lb), and the solfonium salt is a sulfonium salt represented by 
formula (II). In the formula (la) and (lb), R1 is methyl or H and R2-R4 
are each a 1-6C alkyl. In the formula (II), Q1-Q12 are each H, 
hydroxyl, a 1-6C alkyl or a 1-6C alkoxy and X- is a counter ion. 
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[Claim(s)] 

[Claim 1] Although it has the polymerization unit which has an unstable radical in an acid and is insoluble or 
refractory in an alkali water solution in itself In the resist constituent containing the resin which becomes 
meltable in an alkali water solution in an operation of an acid, and sulfonium salt It is at least one sort 
chosen from the group which the polymerization unit which has an unstable radical in an acid becomes from 
the polymerization unit shown by the polymerization unit shown by the bottom formula (la), and (lb). The 
chemistry magnification mold positive-resist constituent characterized by being the sulfonium salt in which 
sulfonium salt is shown by the bottom formula (II). 



CLAIMS 
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(R1 expresses a methyl group or a hydrogen atom among a formula, and R2, R3, and R4 express the alkyl 
group of carbon numbers 1-6 independently, respectively.) 



(Q1-Q12 express hydrogen, a hydroxyl group, the alkyl group of carbon numbers 1-6, or the alkoxy group of 
carbon numbers 1-6 mutually-independent among a formula.) X- expresses a counter ion. 
[Claim 2] The constituent according to claim 1 characterized by X- being BF4-, AsF6- SbF6-, PF6-, or 
organic sulfonate ion in a formula (II). 

[Claim 3] The constituent according to claim 1 with which X- is characterized by being the annular 
fluorine-containing cycloalkane sulfonate ion by which the fluorine-containing alkane sulfonate ion of the 
shape of a straight chain by which at least one hydrogen atom was permuted by the fluorine atom, and the 
letter of branching, or at least one hydrogen atom was permuted by the fluorine atom in a formula (II). 
[Claim 4] The constituent according to claim 1 with which X- is characterized by being the perfluoro alkane 
sulfonate ion of the shape of a straight chain, and the letter of branching in a formula (II). 
[Claim 5] The constituent according to claim 1 with which X- is characterized by being annular perfluoro 
cycloalkane sulfonate ion in a formula (II). 

[Claim 6] The constituent according to claim 1 with which X- is characterized by being perfluoro butane 
sulfonate ion in a formula (II). 

[Claim 7] The constituent according to claim 1 with which X- is characterized by being perfluoro octane 
sulfonate ion in a formula (II). 

[Claim 8] The constituent according to claim 1 characterized by X- being the anion shown by the bottom 
formula (III) in a formula (II). 



(Y1 and Y2 express among a formula the fluorine-containing alkyl group of the carbon numbers 1-8 
permuted by at least one fluorine atom mutually-independent.) 

[Claim 9] Furthermore, the constituent containing at least one sort of onium salt chosen from the group 
which consists of sulfonium salt shown by the triphenylsulfonium salt shown by the bottom formula (IVa), 
the diphenyliodonium salt shown by the bottom formula (IVb), and the bottom formula (IVc) according to 
claim 1 to 8. 




(in 




(III) 
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P 1 



S + P 4 S0 3 " (IVa) 
•p3 



(P1-P3 express hydrogen, a hydroxyl group, the alkyl group of carbon numbers 1-6, or the alkoxy group of 
carbon numbers 1-6 mutually-independent among a formula, and P4S03- expresses organic sulfonate ion.) 




P 7 S0 3 " 



(P5 and P6 express hydrogen, a hydroxyl group, the alkyl group of carbon numbers 1-6, or the alkoxy group 
of carbon numbers 1-6 mutually-independent among a formula, and P7S03- expresses organic sulfonate 



-CH-C-P 11 R 12 S03 
I m 



(P8 and P9 express among a formula the alkyl group of carbon numbers 1-6, the cycloalkyl radical of carbon 
numbers 3—1 0, or the alicyclic hydrocarbon radical of the carbon numbers 3 _ 7 which complete a ring with S+ 
of a publication mutually-independent.) This alicyclic hydrocarbon radical may have the ketone group, and at 
least one -CH2- of this alicyclic hydrocarbon radical may be permuted by the oxygen atom or the sulfur 
atom. P — ten — a hydrogen atom — expressing — P — 11 — a carbon number — one - six — an alkyl 
group — a carbon number — three - ten — cycloalkyl — a radical — or — permuting — having — **** — 
a ring — a radical — expressing — or — or — P — ten — P — 11 — adjoining — CHC — ( — 0 — ) — a 
radical — together — becoming — a 2-oxo-cycloalkyl radical — expressing . P12S03- expresses organic 
sulfonate ion. 

[Claim 10] The constituent according to claim 1 to 9 whose content of the polymerization unit which has an 
unstable radical in the acid in resin is 10-80-mol %. 

[Claim 11] The polymerization unit to which resin is further led from p-hydroxystyrene, the polymerization 
unit drawn from m-hydroxystyrene, The polymerization unit drawn from acrylic-acid 
3-hydroxy-1-adamanthyl, (Meta) An acrylic acid 3, the polymerization unit drawn from 
5-dihydroxy-1-adamanthyl, (Meta) The polymerization unit drawn from the AKURIRO (meta) 
yloxy-gamma-butyrolactone by which the lactone ring may be permuted by alkyl, And the constituent 
containing at least one sort of polymerization units chosen from the group which consists of a 
polymerization unit of the alicyclic lactone shown by the bottom type (Va) and (Vb) according to claim 1 to 
10. 
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(Va) (Vb) 



(R5 and R6 express hydrogen, methyl, or trifluoromethyl mutually-independent among a formula, and n 
expresses the integer of 1-3.) When R6 is plurality, it may be mutually the same or you may differ. 
[Claim 12] The constituent according to claim 1 to 1 1 with which resin has the polymerization unit of 
2-norbornene, and the polymerization unit of an aliphatic series partial saturation dicarboxylic acid 
anhydride in a pan. 

[Claim 13] Furthermore, the constituent according to claim 1 to 12 which contains amines as a quencher. 
[Claim 14] Furthermore, the constituent containing a surfactant according to claim 1 to 13. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist constituent of the chemistry magnification mold 

used for micro processing of a semi-conductor. 

[0002] 

[Description of the Prior Art] It is so possible that exposure wavelength is theoretically short so that the 
lithography process which used the resist constituent may usually be adopted as micro processing of a 
semi-conductor and it may be expressed with the formula of Rayleigh (Rayleigh) of a diffraction limitation in 
lithography to raise resolution. It has short wavelength every year, promising ** of the F2 excimer laser with 
a wavelength of 157nm is carried out as the next-generation exposure light source, and, as for the exposure 
light source for lithography used for manufacture of a semi-conductor, soft X ray (EUV) with a wavelength 
of 13nm or less is proposed as g line with a wavelength of 436nm, i line with a wavelength of 365nm, the KrF 
excimer laser with a wavelength of 248nm, and the ArF excimer laser with a wavelength of 193nm as the 
light source after that. 

[0003] Since the light source of wavelength shorter than g lines, such as an excimer laser, and i line has the 
low illuminance and it is necessary to raise the sensibility of a resist, the catalysis of the acid generated by 
exposure from sulfonium salt is used, and the so-called chemistry magnification mold resist containing the 
resin which has the radical which **** with the acid is used (for example, patent reference 1). 
[Patent reference 1] JP,2000-275845,A (the 2nd page, 6-7 pages, 10-12 pages) 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional chemistry magnification mold resist, 
what has high sensibility had the bad resist configuration, especially the head became round, and what has a 
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conversely good resist configuration had the problem that sensibility was low. Moreover, what has high 
resolution had the bad resist configuration, what has a good resist configuration had the problem that 
resolution was bad, and the problem was in the balance of sensibility, resolution, and a resist configuration. 
[0005] The purpose of this invention is suitable for excimer laser lithography, such as ArF and KrF, and 
balance is good, sensibility is high, and its resist configuration is good and is to offer the positive-resist 
constituent of a chemistry magnification mold also with still higher resolution. 
[0006] this invention persons completed a header and this invention for the resist constituent with 
sufficient balance of sensibility and a resist configuration by using combining the resin which has a specific 
polymerization unit, and specific sulfonium salt, as a result of adding examination. 
[0007] 

[Means for Solving the Problem] Namely, although this invention has the polymerization unit which has an 
unstable radical in an acid and is insoluble or refractory in an alkali water solution in itself In the resist 
constituent containing the resin which becomes meltable in an alkali water solution in an operation of an 
acid, and sulfonium salt It is at least one sort chosen from the group which the polymerization unit which has 
an unstable radical in an acid becomes from the polymerization unit shown by the polymerization unit shown 
by the bottom formula (la), and (lb). Sulfonium salt is applied to the chemistry magnification mold 
positive-resist constituent which is the sulfonium salt shown by the bottom formula (II). 



(R1 expresses a methyl group or a hydrogen atom among a formula, and R2, R3, and R4 express the alkyl 
group of carbon numbers 1-6 independently, respectively.) 



(Q1-Q12 express hydrogen, a hydroxyl group, the alkyl group of carbon numbers 1-6, or the alkoxy group of 
carbon numbers 1-6 mutually-independent among a formula.) X- expresses a counter ion. 



[Embodiment of the Invention] 

[0009] Although the chemistry magnification mold positive-resist constituent of this invention has the 
polymerization unit which has an unstable radical in an acid and is insoluble or refractory in an alkali water 
solution in itself In the resist constituent containing the resin which becomes meltable in an alkali water 
solution in an operation of an acid, and sulfonium salt The polymerization unit which has an unstable radical 





(II) 



[0008] 



6 



JP 2003-287884 

in an acid is at least one sort chosen from the group which consists of the aforementioned formula (la) and 
(lb), and is characterized by being the sulfonium salt in which sulfonium salt is shown by the aforementioned 
formula (II). 

[0010] By making radiations, such as light and an electron ray, act on the matter itself or the resist 
constituent containing the matter, the matter decomposes and the acid generator used for the resist 
constituent of a chemistry magnification mold generates an acid. In the constituent of this invention, at 
least one sort of onium salt further chosen as JP,7-25846,A, JP, 7-25221 4,A, etc. from the group which 
consists of sulfonium salt shown by the thing of a publication, the triphenylsulfonium salt shown by the 
bottom formula (IVa), the diphenyliodonium salt shown by the bottom formula (IVb), and the bottom formula 
(IVc) as this acid generator using the sulfonium salt shown by said formula (II) can also be used together. 

^3~ S+ p4s °3" < 1Va ) 



(P1-P3 express hydrogen, a hydroxyl group, the alkyl group of carbon numbers 1-6, or the alkoxy group of 
carbon numbers 1-6 mutually-independent among a formula, and P4S03- expresses organic sulfonate ion.) 




(IVb) 



P 7 S0 3 " 



(P5 and P6 express hydrogen, a hydroxyl group, the alkyl group of carbon numbers 1-6, or the alkoxy group 
of carbon numbers 1-6 mutually-independent among a formula, and P7S03- expresses organic sulfonate 
ion.) 

S + -CH-C-P 11 p 12 SOa (IVc) 

P p 10 

(P8 and P9 express among a formula the alkyl group of carbon numbers 1-6, the cycloalkyl radical of carbon 
numbers 3-10, or the alicyclic hydrocarbon radical of the carbon numbers 3-7 which complete a ring with S+ 
of a publication mutually-independent.) This alicyclic hydrocarbon radical may have the ketone group, and at 
least one -CH2- of this alicyclic hydrocarbon radical may be permuted by the oxygen atom or the sulfur 
atom. P — ten — a hydrogen atom — expressing — P — 11 — a carbon number — one - six — an alkyl 
group — a carbon number — three - ten — cycloalkyl — a radical — or — permuting — having — **** — 
a ring — a radical — expressing — or — or — P — ten — P — 11 — adjoining — CHC — ( — O — ) — a 
radical — together — becoming — a 2-oxo-cycloalkyl radical — expressing . P12S03- expresses organic 
sulfonate ion. 

[001 1] Next, the resin which constitutes the resist constituent of this invention is explained. This resin has 
the polymerization unit which has an unstable radical in an acid. According to an operation of an acid, a part 
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of unstable radical **** in an acid, and, thereby, resin serves as fusibility at an alkali water solution. In an 
acid, specifically as an unstable radical The various ester of a carboxylic acid For example, the alkyl ester 
represented by methyl ester and tert-butyl ester, Methoxymethyl ester, ethoxy methyl ester, 1-ethoxyethyl 
ester, 1-iso butoxy ethyl ester, 1-isopropoxy ethyl ester, 1 -ethoxy propyl ester, 1-(2-methoxyethoxy) ethyl 
ester, 1-(2-acetoxyethoxy)ethyl ester, 1-[2-(1 -adamantyloxy) ethoxy] ethyl ester, 1-[2-(1-adamantane 
carbonyloxy) ethoxy] ethyl ester, Tetrahydro-2-furil ester and acetal mold ester like tetrahydro-2-pyranyl 
ester, Isobornyl ester and 2-alkyl-2-adamanthyl ester, alicyclic ester like 1-(1-adamanthyl)-1 -alkyl alkyl 
ester, etc. are mentioned. An acrylic thing like methacrylic ester or acrylic ester (meta) is sufficient as the 
monomer led to the polymerization unit which has such carboxylate, and what the carboxylate radical 
combined with the alicyclic monomer is sufficient as it like norbornene carboxylate, tricyclo decene 
carboxylate, and tetracyclo decene carboxylate. 

[0012] ** which contains an alicycle group like for example, 2-alkyl-2-adamanthyl and 
1-(1-adamanthyl)-1 -alkyl alkyl as a radical which **** according to an operation of an acid among such 
monomers — since resolution is excellent when what has a high radical is used, it is desirable, such ** — as 
a monomer containing a high radical, acrylic-acid (meta) 2-alkyl-2-adamanthyl, acrylic-acid (meta) 

1- (1-adamanthyl)-1 -alkyl alkyl, 5-norbornene-2-carboxylic-acid 2-alkyl-2-adamanthyl, 
5-norbornene-2-carboxylic-acid 1-(1-adamanthyl)-1 -alkyl alkyl, etc. are mentioned. When acrylic-acid 

2- alkyl-2-adamanthyl is especially (meta) used as a monomer, since resolution is excellent, it is desirable. 
As an example of representation of such (meta) acrylic-acid 2-alky|-2-adamanthyl, acrylic-acid 
2-methyl-2-adamanthyl, methacrylic-acid 2-methyl-2-adamanthyl, acrylic-acid 2-ethyl-2-adamanthyl, 
methacrylic-acid 2-ethyl-2-adamanthyl, acrylic-acid 2-n-butyl-2-adamanthyl, etc. are mentioned, for 
example. Especially (meta) in these, when acrylic-acid 2~ethyl-2-adamanthyl is used, since sensibility and 
heat-resistant balance are good, it is desirable. Other monomers with the radical which **** according to 
an operation of an acid may be used together if needed. 

[0013] (Meta) Acrylic-acid 2-alkyl-2-adamanthyl can usually be manufactured by the reaction with 

2- alkyl-2-ADAMANTA Norian or its metal salt, acrylic-acid halide, or methacrylic-acid halide. 

[0014] or [ not ****(ing) the resin in this invention according to the operation of an acid other than the 
polymerization unit which has an unstable radical in the above acids ] — or it is also possible to contain 
other polymerization units which cannot **** easily. As other polymerization units which may be contained, 
the polymerization unit of the monomer which has the carboxylic-acid radical of isolation like an acrylic acid 
or a methacrylic acid, for example, a polymerization unit of an aliphatic series partial saturation dicarboxylic 
acid anhydride like a maleic anhydride or itaconic acid anhydride, the polymerization unit of 2-norbornene, 
the polymerization unit of acrylonitrile (meta), the polymerization unit of various (meta) acrylic ester, etc. 
can be mentioned. Although it is large in ArF exposure and it is not desirable, since there is no problem of 
light absorption in KrF exposure, the polymerization unit of hydroxystyrene can be used. [ of light 
absorption ] 

[0015] The polymerization unit especially drawn from p-hydroxystyrene in the resin in this invention, The 
polymerization unit drawn from m-hydroxystyrene, the polymerization unit drawn from acrylic-acid (meta) 

3- hydroxy-1-adamanthyl, An acrylic acid 3, the polymerization unit drawn from 5-dihydroxy-1-adamanthyl, 
(Meta) It is desirable to carry out copolymerization of the polymerization unit drawn from the alicyclic 
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lactone shown by the polymerization unit drawn from the AKURIRO (meta) yloxy-gamma-butyrolactone by 
which the lactone ring may be permuted by alkyl, the bottom type (Va), and (Vb) in respect of [ to the 
substrate of a resist ] an adhesive property. 
[001 6] 



(R5 and R6 express hydrogen, methyl, or trifluoromethyl mutually-independent among a formula, and n 
expresses the integer of 1-3.) When R6 is plurality, it may be mutually the same or you may differ. 
[0017] (Meta) Acrylic-acid 3-hydroxy-1-adamanthyl, an acrylic acid (meta) 3, and 
5-dihydroxy-1-adamanthyl can also be manufactured by making the hydroxy adamantane which 
corresponds, for example react with an acrylic acid (meta) or its halide, although marketed. Moreover, 
AKURIRO (meta) yloxy-gamma-butyrolactone can be manufactured by making an acrylic acid or a 
methacrylic acid react to the alpha- or beta-BUROMO-gamma-butyrolactone by which the lactone ring 
may be permuted by alkyl, or making acrylic-acid halide or methacrylic-acid halide react to the alpha- or 
beta-hydroxy-gamma-butyrolactone by which the lactone ring may be permuted by alkyl. The acrylic ester 
(meta) of the alicyclic lactone in which the monomer for leading per polymerization of the alicyclic lactone 
shown by the formula (Va) and (Vb) specifically has the following hydroxyl groups, those mixture, etc. are 
mentioned. These ester can be manufactured by the reaction of the alicyclic lactone and the acrylic acids 
(meta) which have the hydroxyl group which corresponds, for example (for example, JP,2000-26446,A). 



[0019] Acrylic-acid 3-hydroxy-1-adamanthyl, an acrylic acid (meta) 3, the polymerization unit of 
5-dihydroxy-1-adamanthyl, (Meta) The polymerization unit of alpha-(meta) AKURIRO 

yloxy-gamma-butyrolactone, the polymerization unit of beta-(meta) AKURIRO yloxy-gamma-butyrolactone, 
Each polymerization unit of the alicyclic lactone shown by the formula (Va) and (Vb) has a high polarity, and 
its adhesive property to the substrate of the resist containing it improves by making those either exist in 
resin. These polymerization units contribute also to improvement in the definition of a resist again. 
[0020] As a monomer for leading per polymerization of AKURIRO (meta) yloxy-gamma-butyrolactone here 
For example, alpha-AKURIRO yloxy-gamma-butyrolactone, alpha-meta-KURIRO 




[0018] 
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yloxy-gamma-butyrolactone, alpha-AKURIRO yloxy - beta and beta-dimethyl-gamma-butyrolactone, 
alpha-meta-KURIRO yloxy - beta and beta-dimethyl-gamma-butyrolactone, alpha-AKURIRO 
yloxy-alpha-methyl-gamma-butyrolactone, alpha-meta-KURIRO 

yloxy-alpha-methyl-gamma-butyrolactone, beta-AKURIRO yloxy-gamma-butyrolactone, 
beta-meta-KURIRO yloxy-gamma-butyrolactone, beta-meta-KURIRO 
yloxy-alpha-methyl-gamma-butyrolactone, etc. are mentioned. 

[0021] In KrF excimer laser exposure, as a polymerization unit of the resin in this invention, even if it uses 
the polymerization unit of hydroxystyrene, sufficient permeability can be obtained. Specifically, the 
copolymerization resin which has p- or m-hydroxystyrene polymerization unit further is mentioned as resin 
in this invention. When obtaining such copolymerization resin, after carrying out the radical polymerization of 
the corresponding acrylic ester (meta) monomer, acetoxy styrene, and the styrene, it can obtain by carrying 
out a deacetylation with an acid. The resin obtained from the combination of a polymerization unit as shown 
below as resin in this invention is mentioned. 




[0022] 

4 CH 2-f4- 4 CH r 






[0023] 
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[0024] It is more advantageous to use 2-alkyl-2-adamanthyl and 1-(1-adamanthyl)-1-alkyl alkyl for an acid 
as an unstable radical in these cases in respect of dry etching resistance. 
[0025] Moreover, since it has a direct alicycle radical in the principal chain, resin including the 
polymerization unit of 2-norbornene serves as strong structure, and the property of excelling in dry etching 
resistance is shown. The polymerization unit of 2-norbornene can be introduced to a principal chain 
according to the radical polymerization which used together an aliphatic series partial saturation 
dicarboxylic acid anhydride like a maleic anhydride or itaconic acid anhydride other than 2-norbornene 
which corresponds, for example. Therefore, the double bond opens, and is formed and the polymerization 
unit of 2-norbornene can be expressed with a formula (VI). moreover, the thing which those double bonds 
open the polymerization unit of the maleic anhydride which is the polymerization unit of an aliphatic series 
partial saturation dicarboxylic acid anhydride, and the polymerization unit of itaconic acid anhydride, and is 
formed — it is — respectively — a formula (VII) — and (VIII) it can express. 



[0027] Here, mutually-independent, for hydrogen, the alkyl of carbon numbers 1-3, the hydroxyalkyl of 
carbon numbers 1-3, carboxyl, and cyano radical-COOZ (Z is alcohol residue) is expressed, or R7 

and R8 become together, and R7 and R8 in a formula (VI) are -C(=0) OC (=0). - The carboxylic anhydride 
residue shown can also be formed. As an example in case R7 and/or R8 are alkyls, methyl, ethyl, propyl, etc. 
are mentioned and hydroxymethyl, 2-hydroxyethyl, etc. are mentioned as an example in the case of similarly 
being hydroxyalkyl. When R7 and/or R8 are radical-COOZ(s), carboxyl serves as ester, with a carbon 
number of about one to eight which may be permuted alkyl, 2-oxo-oxo-run-3- or -4-IRU etc. can be 
mentioned as alcohol residue equivalent to Z, for example, and a hydroxyl group, alicyclic hydrocarbon 
residue, etc. are mentioned here as a substituent of alkyl. then, as an example in the case of being the 
carboxylate residue R3 and/or R4 are indicated to be by -COOZ Methoxycarbonyl, ethoxycarbonyl, 
2-hydroxy ethoxycarbonyl, tert-butoxycarbonyl, 2-oxo-oxo-run-3-yloxy carbonyl, 2-oxo-oxo-run-4-yloxy 



[0026] 




(VI) 



(VII) 



(VIII) 
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carbonyl, 1 and 1, 2-trimethyl propoxy carbonyl, 1-cyclohexyl-1-methylethoxy carbonyl, 1 
-(4-methylcyclohexyl)- 1-methylethoxy carbonyl, 1 -(1-adamanthyl)- 1 -methylethoxy carbonyl etc. is 
mentioned. 

[0028] Moreover, as a monomer for leading per polymerization of 2-norbornene shown by the formula (VI), 
the following compounds can specifically be mentioned. A 2-norbornene, 2-hydroxy-5-norbornene, and 
5-norbornene-2-carboxylic acid, 5-norbornene-2-carboxylic-acid methyl, 

5-norbornene-2-carboxylic-acid-t-butyl, 5 - Norbornene-2-carboxylic-acid 1-cyclohexyl-1-methylethyl, 
A 5-norbornene-2-carboxylic-acid 1 -(4-methylcyclohexyl)- 1-methylethyl, A 
5-norbornene-2-carboxylic-acid 1-(4-hydroxy cyclohexyl)-1-methylethyl, 5 - 

Norbornene-2-carboxylic-acid 1-methyl-1-(4-oxocyclohexyl) ethyl, A 5-norbornene-2-carboxylic-acid 

1- (1-adamanthyl)-1-methylethyl, 5-norbornene-2-carboxylic-acid 1-methylcyclohexyl, 5 - 
Norbornene-2-carboxylic-acid 2-methyl-2-adamanthyl, 5 - Norbornene-2-carboxylic-acid 

2- ethyl-2-adamanthyl, 5 - Norbornene-2-carboxylic-acid 2-hydroxy-1 -ethyl, a 5-norbornene-2-methanol, 
5-norbornene -2, 3-dicarboxylic acid anhydride, etc. 

[0029] Although the resin used by this invention is changed according to the class of radiation for patterning 
exposure, the class of radical unstable in an acid, etc., it is desirable to contain the polymerization unit 
generally chosen from the group which consists of the above (la) and (lb) in [ of the whole resin / 10 - 80 
mol ] %, and it is still more desirable to make it 1 5 - 80-mol become %. In the polymerization unit which has 
an unstable radical in an acid, moreover, in addition, other polymerization units which cannot **** easily due 
to an operation of an acid, For example, the polymerization unit drawn from acrylic-acid (meta) 
3 _ hydroxy-1-adamanthyl, An acrylic acid 3, 5 - dihydroxy-1-adamanthyl, the polymerization unit drawn from 
alpha-(meta) AKURIRO yloxy-gamma-butyrolactone, (Meta) The polymerization unit drawn from 
beta-(meta) AKURIRO yloxy-gamma-butyrolactone, The polymerization unit shown by the formula (Va) 
drawn from alicyclic lactone, and (Vb), The polymerization unit drawn from hydroxystyrene, the 
polymerization unit shown by the formula (VI) drawn from 2-norbornene, The polymerization unit of the 
maleic anhydride shown by the formula (VII) which is the polymerization unit of an aliphatic series partial 
saturation dicarboxylic acid anhydride, When making the polymerization unit shown by the formula (VII) 
drawn from itaconic acid anhydride exist, it is desirable to make it those sum totals serve as the 20-90-mol 
range of % among the whole resin. 

[0030] In addition, since it is hard to tend carry out the polymerization of these in making 2-norbornene and 
an aliphatic series partial saturation dicarboxylic acid anhydride into a copolymerization monomer, it is 
desirable to use these superfluously in consideration of this point. 

[0031] Next, the sulfonium salt in this invention is explained. In the sulfonium salt shown by the formula (II) 
in this invention, Q1-Q12 are hydrogen, a hydroxyl group, the alkyl group of carbon numbers 1-6, or the 
alkoxy group of carbon numbers 1-6 mutually-independent. In the case of three or more carbon numbers, 
this alkyl group and the alkoxy group may branch also with the straight chain. As an example of a concrete 
alkyl group, a methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, tert-butyl, a pentyl 
radical, a hexyl group, etc. are mentioned, and a methoxy group, an ethoxy radical, a propoxy group, butoxy 
one, etc. are mentioned as an example of an alkoxy group. 

[0032] Moreover, in a formula (II), X- expresses a counter ion. As X-, BF4-, AsF6-, SbF6- PF6-, or an 
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organic sulfonate is mentioned. As this organic sulfonate ion, alkane sulfonate ion, aromatic series sulfonate 
ion, fluorine-containing alkane sulfonate ion, perfluoro alkane sulfonate ion, an imide anion, etc. are 
mentioned. The shape of a straight chain, the letter of branching, or annular are sufficient as the carbon 
frame in alkane sulfonate ion, fluorine-containing alkane sulfonate ion, and perfluoro alkane sulfonate ion. 
Specifically, the fluorine-containing alkane sulfonate ion of the shape of a straight chain by which at least 
one hydrogen atom was permuted by the fluorine atom, and the letter of branching, or annular 
fluorine-containing cycloalkane sulfonate ion is mentioned as X- Moreover, the perfluoro alkane sulfonate 
ion of the letter of branching by which all the hydrogen atoms of the perfluoro alkane sulfonate ion of the 
shape of a straight chain by which all the hydrogen atoms of a straight chain-like alkyl group were permuted 
by the fluorine atom, or the letter alkyl group of branching were permuted by the fluorine atom as X- is 
mentioned. Moreover, the annular perfluoro cycloalkane sulfonate ion by which all the hydrogen atoms were 
permuted by the fluorine atom is mentioned as X-. 

[0033] Specifically, methane sulfonate ion and camphor sulfonate ion are mentioned as alkane sulfonate ion. 
As aromatic series sulfonate ion, benzene sulfonate ion, p-toluene sulfonate ion, and triisopropyl benzene 
sulfonate ion are mentioned. As fluorine-containing alkane sulfonate ion, 2, 2, and 2-trifluoro ethane 
sulfonate ion, 1, and 1-difluoroethane sulfonate ion is mentioned. As perfluoro alkane sulfonate ion, 
trifluoromethane sulfonate ion, perfluoro butane sulfonate ion, and perfluoro octane sulfonate ion are 
mentioned. As an imide anion, trifluoro-N-[(trifluoromethyl) sulfonyl] methanesulfon friend dirt ion, 
perfluoro-N-[(perfluoro ethyl) sulfonyl]-1 -ethane sulfone AMIDATO ion, trifluoro-N-[(perfluoro butyl) 
sulfonyl] methanesulfon friend dirt ion, perfluoro-N-[(perfluoro butyl) sulfonyl]-1 -butane sulfone AMIDATO 
ion, etc. are mentioned. In these, perfluoro alkane sulfonate ion, especially perfluoro butane sulfonate ion are 
desirable. 

[0034] The sulfonium salt shown by the formula (II) can be manufactured according to a well-known 
approach. For example, Chem.Pharm.Bull., Vol.29, and 3753 (1981) According to a publication, a 
corresponding diphenyl sulfoxide and a corresponding diphenyl ether system compound, and an organic-acid 
metal salt can be manufactured according to the following reaction scheme made to react under existence 
of a trifluoroacetic acid anhydride. 
[0035] 



[0036] Q1-Q12 are as having given the definition previously among a formula, M expresses sodium, a 
potassium, silver, or hydrogen, and X is as having given the definition previously. 

[0037] The following compounds can be mentioned as a concrete example of the sulfonium salt shown by 
the formula (II). (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw (methane sulfonate), (OKISHIJI 
-4, 1-phenylene) Bis-diphenyl sulfonium Screw (benzene sulfonate), (OKISHIJI -4, 1-phenylene) 
Bis-diphenyl sulfonium Screw (p-toluene sulfonate), (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium 
Screw (camphor sulfonate), (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw (triisopropyl benzene 
sulfonate), (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw (pentafluoro benzene sulfonate), 
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(OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw (trifluoromethane sulfonate), (OKISHIJI -4, 
1-phenylene) Bis-diphenyl sulfonium Screw (perfluoro butane sulfonate), (OKISHIJI -4, 1-phenylene) 
Bis-diphenyl sulfonium Screw (perfluoro octane sulfonate), (OKISHIJI -4, 1-phenylene) Bis-diphenyl 
sulfonium Screw {trifluoro-N-[(trifluoromethyl) sulfonyl] methanesulfon friend dirt}, (OKISHIJI -4, 
1-phenylene) Bis-diphenyl sulfonium Screw {perfluoro-N-[(perfluoro ethyl) sulfonyl]-1 -ethane sulfone 
friend dirt}, (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw {perfluoro-N-[(perfluoro butyl) 
sulfonyl]-1 -butane sulfone friend dirt, (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw 
{trifluoro-N-[(perfluoro butyl) sulfonyl] methanesulfon friend dirt}, (OKISHIJI -4, 1-phenylene) Bis-diphenyl 
sulfonium Screw (tetrafluoroborate), (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw (hexafluoro 
arsenate), (OKISHIJI -4, 1-phenylene) Bis-diphenyl sulfonium A screw (hexafluoro anti MONATO), 
bis-(OKISHIJI -4, 1-phenylene) diphenyl sulfonium Screw (hexafluoro phosphate) 
[0038] (OKISHIJI -4, 1-phenylene) BISUJI (4-tert buthylphenyl) sulfonium A screw (trifluoromethane 
sulfonate), BISUJI (OKISHIJI -4, 1-phenylene) (4-tert buthylphenyl) sulfonium A screw (perfluoro butane 
sulfonate), BISUJI (OKISHIJI -4, 1-phenylene) (p-tolyl) sulfonium Screw (trifluoromethane sulfonate) etc. 
[0039] Next, it sets to the formula (IVa) which expresses at least one sort of onium salt chosen from a 
triphenylsulfonium salt and a diphenyliodonium salt in this invention, (IVb), and (IVc). P1, P2, P3, P4, P5, P8, 
P9, and P10 could express hydrogen, the hydroxyl group, the alkyl group of carbon numbers 1-6, or the 
alkoxy group of carbon numbers 1-6 mutually-independent, respectively, and, in the case of three or more 
carbon numbers, the alkyl group and the alkoxy group may branch also with the straight chain. As an 
example of a concrete alkyl group, a methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, 
tert-butyl, a pentyl radical, a hexyl group, etc. are mentioned, and a methoxy group, an ethoxy radical, a 
propoxy group, a butoxy radical, etc. are mentioned as an example of an alkoxy group. Moreover, formula 
(IVa) and (IVb) Pwhich sets and constitutes anion6S03-, and P7S03- express organic sulfonate ion. Here, 
P6 and P7 can be the perfluoroalkyl radical of carbon numbers 1-8, the alkyl group of carbon numbers 1-8, 
the aromatic series radical of carbon numbers 6-12, and a camphor radical independently that what is 
necessary is just a with a carbon number of about one to 12 organic radical, respectively. The above 
mentioned thing and the same thing are mentioned as examples, such as a perfluoroalkyl radical of carbon 
numbers 1-8, an alkyl group of carbon numbers 1-8, and an aromatic series radical of carbon numbers 6-12. 
Moreover, in a formula (IVc), a trifluoromethyl radical, a pentafluoro ethyl group, heptafluoro butyl, a 
nonafluorobutyl group, etc. are mentioned that P11 and P12 should just be the perfluoroalkyl radicals of 
carbon numbers 1-4 respectively and independently. 

[0040] If the triphenylsulfonium salt shown by the triphenylsulfonium salt shown by the formula (IVa), the 
diphenyliodonium salt shown by the formula (IVb), and the formula (IVc) has a commercial item, it can be 
used for it as it is, and also it can be manufactured according to a conventional method. As a process of a 
triphenylsulfonium salt (IVa) For example, the silver salt of the same sulfonic acid as the anion of the 
compound aiming at a corresponding triphenylsulfonium star's picture and the approach of making it react, 
Chem.Pharm.Bull., Vol.29, and 3753 (1981) It applies to a publication correspondingly. A corresponding 
diphenyl sulfoxide and a corresponding benzenoid compound, and a perfluoro alkane sulfonic acid The 
approach, publication number which are made to react under existence of a trifluoroacetic acid anhydride 
8-31 1018 It applies to the publication of a number official report correspondingly. After making a 
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corresponding aryl GURINIYA reagent react with a thionyl chloride, making it react with Tori ORGANO silyl 
halide subsequently and considering as triarylsulfonium halide, it can manufacture by the silver salt of the 
same sulfonic acid as the anion of the compound made into the purpose, the approach of making it react, 
etc. Moreover, the compound P1 and P2 in a formula (IVa), and/or whose P3 are hydroxyl groups is the 
above-mentioned publication number. 8-311018 It can manufacture by processing the triphenylsulfonium 
salt which has a tert-butoxy radical on the benzene ring with the same sulfonic acid as the anion of the 
compound according to the publication of a number official report, and desorbing tert-butyl. 
[0041] moreover, as a process of a diphenyliodonium salt (IVb) For example, J.Am.Chem.Soc, vol.81, and 
342 (1959) It applies to a publication correspondingly. The approach of adding the sulfonic acid same after 
making the Yeoh Jill sulfuric acid and a corresponding aryl compound reacting as the anion of the compound 
made into the purpose, How to add the same sulfonic-acid acid as the anion of the compound to which the 
resultant which adds iodine and trifluoroacetic acid into the mixed liquor of an acetic anhydride and a fuming 
nitric acid, and is acquired, and the corresponding aryl compound were made to react and which is made 
contemptuous glance-like, After making concentrated sulfuric acid trickle and react to a corresponding aryl 
compound and the mixture of an acetic anhydride and a potassium iodate according to the publication of 
JP,9-1 79302.A, it can manufacture by the approach of adding the same sulfonic acid as the anion of the 
compound made into the purpose etc. Moreover, as a process of a triphenylsulfonium salt (IVc), it can 
manufacture by the metal salt of the same imido acid as the anion of the compound aiming at a 
corresponding triphenylsulfonium star's picture, the approach of making it react, etc., for example. 
[0042] The following compounds can be mentioned as an example of the triphenylsulfonium salt equivalent 
to a formula (IVa), (IVb), and (IVc), and a diphenyliodonium salt. 

[0043] Triphenylsulfonium A methane sulfonate, triphenylsulfonium Ethane sulfonate, Triphenylsulfonium A 
trifluoromethane sulfonate, triphenylsulfonium Perfluoro butane sulfonate, Triphenylsulfonium Perfluoro 
octane sulfonate, Triphenylsulfonium p-toluene sulfonate, triphenylsulfonium Camphor sulfonate, 
4-methylphenyl diphenyl sulfonium Methane sulfonate, 4-methylphenyl diphenyl sulfonium Ethane sulfonate, 
4-methylphenyl diphenyl sulfonium Trifluoromethane sulfonate, 4-methylphenyl diphenyl sulfonium 
Perfluoro butane sulfonate, 4-methylphenyl diphenyl sulfonium Perfluoro octane sulfonate, 4-methylphenyl 
diphenyl sulfonium Benzene sulfonate, 4-methylphenyl diphenyl sulfonium p-toluene sulfonate, 
4-methylphenyl diphenyl sulfonium Camphor sulfonate, 4-hydroxyphenyl diphenyl sulfonium 
Trifluoromethane sulfonate, 4-methoxypheny diphenyl sulfonium Trifluoromethane sulfonate, Tris 
(4-methylphenyl) sulfonium Trifluoromethane sulfonate, Tris (4-methoxypheny) sulfonium Perfluoro butane 
sulfonate, 4-methylphenyl diphenyl sulfonium Trifluoromethane sulfonate, 4-hydroxyphenyl diphenyl 
sulfonium p-toluene sulfonate, 4-methoxypheny diphenyl sulfonium Perfluoro butane sulfonate, Tris 
(4-methylphenyl) sulfonium Perfluoro butane sulfonate, Tris (4-methoxypheny) sulfonium Perfluoro butane 
sulfonate, Tris (4-t-buthylphenyl) sulfonium Perfluoro butane sulfonate, tris (4-t-buthylphenyl) sulfonium A 
perfluoro octane sulfonate, [0044] Diphenyliodonium A perfluoro butane sulfonate, JI (4-methoxypheny) 
iodonium Perfluoro butane sulfonate, JI (4-tert-buthylphenyl) iodonium Perfluoro butane sulfonate, JI 
(4-tert-buthylphenyl) iodonium Perfluoro octane sulfonate, JI (4-tert-buthylphenyl) iodonium Methane 
sulfonate, JI (4-tert-buthylphenyl) iodonium Ethane sulfonate, JI (4-tert-buthylphenyl) iodonium 
Trifluoromethane sulfonate, JI (4-tert-buthylphenyl) iodonium Benzene sulfonate, JI (4-tert-buthylphenyl) 

15 



JP 2003-287884 

iodonium 2, 4, 6-triisopropyl benzene sulfonate, JI (4-tert-buthylphenyl) iodonium A camphor sulfonate, 
[0045] Triphenylsulfonium Trifluoro-N-[(trifluoromethyl) sulfonyl] methanesulfon friend dirt, 4-tert 
buthylphenyl diphenyl sulfonium Trifluoro-N-[(trifluoromethyl) sulfonyl] methanesulfon friend dirt, 
4-methylphenyl diphenyl sulfonium Trifluoro-N-[(trifluoromethyl) sulfonyl] methanesulfon friend dirt, Tree 
4-tert buthylphenyl sulfonium Trifluoro-N-[(trifluoromethyl) sulfonyl] methanesulfon friend dirt, 
Triphenylsulfonium Perfluoro-N-[(perfluoro ethyl) sulfonyl]-1 -ethane sulfone friend dirt, 4-tert 
buthylphenyl diphenyl sulfonium Perfluoro-N-[(perfluoro ethyl) sulfonyl]-1 -ethane sulfone friend dirt, 
4-methylphenyl diphenyl sulfonium Perfluoro-N-[(perfluoro ethyl) sulfonyl]-1 -ethane sulfone friend dirt, 
Tree 4-tert buthylphenyl sulfonium Perfluoro-N-[(perfluoro ethyl) sulfonyl]-1 -ethane sulfone friend dirt, 
[0046] Triphenylsulfonium Perfluoro-N-[(perfluoro butyl) sulfonyl]-1 -butane sulfone friend dirt, 4-tert 
buthylphenyl diphenyl sulfonium Perfluoro-N-[(perfluoro butyl) sulfonyl]-1 -butane sulfone friend dirt, 
4-methylphenyl diphenyl sulfonium Perfluoro-N-[(perfluoro butyl) sulfonyl]-1 -butane sulfone friend dirt, 
Tree 4-tert buthylphenyl sulfonium Perfluoro-N-[(perfluoro butyl) sulfonyl]-1 -butane sulfone friend dirt, 
[0047] Triphenylsulfonium Trifluoro-N-[(perfluoro butyl) sulfonyl] methanesulfon friend dirt, 4-tert 
buthylphenyl diphenyl sulfonium Trifluoro-N-[(perfluoro butyl) sulfonyl] methanesulfon friend dirt, 
4-methylphenyl diphenyl sulfonium Trifluoro-N-[(perfluoro butyl) sulfonyl] methanesulfon friend dirt, 
4-methoxypheny diphenyl sulfonium Trifluoro-N-[(perfluoro butyl) sulfonyl] methanesulfon friend dirt etc. 
[0048] Moreover, in the positive-resist constituent of the chemistry magnification mold of this invention, 
the performance degradation by deactivation of the acid accompanied by the basic compound, especially 
the basic nitrogen-containing organic compound, for example, amines, every length after exposure by adding 
as a quencher is improvable. As a concrete example of the basic compound used for a quencher, a thing as 
shown by each following formula is mentioned. 
[0049] 
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z 4 z 5 z 5 z 4 
z 3 



z 1 — rT^Vi-z 2 z 1 — nO) 
z 1 

Z s -^-Z 2 "OH 

[0050] Z1, Z2, and Z7 express hydrogen, alkyl, cycloalkyl, or aryl independently among a formula, 
respectively. This alkyl, cycloalkyl, or aryl may be independently permuted by the hydroxyl group, the amino 
group, or the alkoxy group of carbon numbers 1-6, respectively. This amino group may be permuted by the 
alkyl group of carbon numbers 1-4. Moreover, this alkyl has about one to six desirable carbon number, this 
cycloalkyl has about five to ten desirable carbon number, and this aryl has about six to ten desirable carbon 
number. Z3, Z4, and Z5 express hydrogen, alkyl, cycloalkyl, aryl, or ARUKOKISHI independently, respectively, 
this alkyl, cycloalkyl, aryl, or alkoxy ** — respectively — independent — a hydroxyl group, the amino group, 
or the alkoxy group of carbon numbers 1-6 — you may come out and permute. This amino group may be 
permuted by the alkyl group of carbon numbers 1-4. Moreover, this alkyl has about one to six desirable 
carbon number, this cycloalkyl has about five to ten desirable carbon number, this aryl has about six to ten 
desirable carbon number, and this alkoxy ** and its about one to six carbon number are desirable. Z6 
expresses alkyl or cycloalkyl. this alkyl or cycloalkyl — respectively — independent — a hydroxyl group, the 
amino group, and the alkoxy group of carbon numbers 1-6 — you may come out and permute. This amino 
group may be permuted by the alkyl group of carbon numbers 1-4. Moreover, this alkyl has about one to six 
desirable carbon number, and this cycloalkyl has about five to ten desirable carbon number. A expresses 
alkylene, carbonyl, an imino ** sulfide, or disulfide. As for this alkylene, it is desirable that it is about two to 
six carbon number. Moreover, in Z1-Z7, the any are sufficient about what can take both straight chain 
structure and branching structure. 

[0051] As such a compound, specifically Hexylamine, a heptyl amine, An octyl amine, a nonyl amine, a 
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DESHIRU amine, an aniline, 2-, 3-, or 4-methylaniline, 4-nitroaniline, 1- or 2-naphthylamine, 
ethylenediamine, The tetramethylenediamine, hexamethylenediamine, 4, and 4'-diamino -1, 2-bibenzyl, The 
4 and 4'-diamino -3, 3'-dimethyl diphenylmethane, 4, and 4'-diamino -3, 3'— diethyl diphenylmethane, Dibutyl 
amine, dipentylamine, a dihexyl amine, diheptylamine, A dioctyl amine, a dinonyl amine, a JIDESHIRU amine, 
N-methylaniline, A piperidine, a diphenylamine, triethylamine, a trimethylamine, Tripropylamine, tributylamine, 
tripentylamine, trihexyl amine, A triheptyl amine, trioctylamine, a TORINO nil amine, a tridecyl amine, Methyl 
dibutyl amine, methyl dipentylamine, a methyl dihexyl amine, Methyl dicyclohexylamine, methyl diheptylamine, 
a methyl dioctyl amine, A methyl dinonyl amine, a methyl JIDESHIRU amine, ethyl dibutyl amine, Ethyl 
dipentylamine, an ethyl dihexyl amine, ethyl diheptylamine, An ethyl dioctyl amine, an ethyl dinonyl amine, an 
ethyl JIDESHIRU amine, Dicyclohexyl monomethylamine, a tris [2-(2-methoxyethoxy) ethyl] amine, 
Tri-isopropanolamine, N.N-dimethylaniline, 2, 6-isopropyl aniline, An imidazole, a pyridine, 4-methylpyridine, 
4-methyl imidazole, A bipyridine, 2, and 2'-dipyridyl amine, a G 2-pyridyl ketone, 1, 2-JI (2-pyridyl) ethane, 1, 
2-JI (4-pyridyl) ethane, 1, 3-JI (4-pyridyl) propane, 1, 2-bis(2-pyridyl) ethylene, 1, 2-bis(4-pyridyl) ethylene, 
1, 2-bis(4-pyridyloxy) ethane, 4 and 4'— dipyridyl sulfide, 4, and 4'— dipyridyl disulfide, 1, 2-bis(4-pyridyl) 
ethylene, 2, and 2'-dipicolylamine, 3 and 3'-dipicolylamine, tetramethylammonium hydroxide, Tetra-isopropyl 
ammonium hydroxide, tetrabutylammonium hydroxide, Tetra — n-hexyl ammonium hydroxide, tetra — n~octyl 
ammonium hydroxide, Phenyltrimethylammonium hydroxide, 3-(trifluoromethyl) phenyltrimethylammonium 
hydroxide, a choline, etc. can be mentioned. 

[0052] Furthermore, the hindered amine compound which has a piperidine frame which is indicated by 
JP,1 1-52575.A can also be made into a quencher. 

[0053] As for the resist constituent of this invention, it is desirable that contain resin and it contains an acid 
generator in 0.1 - 20% of the weight of the range 80 to 99.9% of the weight on the basis of the amount of 
total solids. Moreover, when using the basic compound as a quencher, it is desirable to contain in 0.01 - 1% 
of the weight of the range on the basis of the amount of total solids of a resist constituent. This constituent 
can also carry out little content of various kinds of additives, such as a sensitizer, a dissolution retardant, 
other resin, a surfactant, a stabilizer, and a color, if needed. 

[0054] The resist constituent of this invention is used as a resist liquid constituent where each 
above-mentioned component is dissolved in a solvent, and it is usually applied on bases, such as a silicon 
wafer, according to conventional methods, such as spin coating. What is necessary is for the solvent used 
here to dissolve each component and to have a suitable rate of drying, and just to give a uniform and smooth 
paint film, after a solvent evaporates. For example, an ester; acetone like glycohether-ester; ethyl lactate 
like ethylcellosolve acetate, methyhcellosolve acetate, and propylene-glycol-monomethyhether acetate, 
butyl acetate, amyl acetate, and pyruvic-acid ethyl, methyl isobutyl ketone, 2-heptanone, and the ketones 
like a cyclohexanone; the cyclic ester like gamma-butyrolactone can be mentioned. These solvents are 
independent, respectively, or can be combined two or more sorts and can be used. 
[0055] It is applied on a base, and exposure processing for patterning is performed, and after performing 
heat-treatment for subsequently promoting a deprotection radical reaction, negatives are developed by the 
dried resist film with an alkali developer. Although the alkali developers used here can be various kinds of 
alkaline water solutions used in this field, generally the water solution of tetramethylammonium hydroxide or 
trimethylammonium (2-hydroxyethyl) hydroxide (common-name choline) is used in many cases. 
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[0056] In the above, although the gestalt of operation of this invention was explained, the gestalt of 
operation of this invention indicated above is instantiation to the last, and the range of this invention is not 
limited to the gestalt of these operations. The range of this invention is shown by the claim and includes all 
modification in the publication of a claim, equal semantics, and within the limits further. 
[0057] 

[Example] Next, although an example is given and this invention is explained still more concretely, this 
invention is not limited at all by these examples. Among an example, % and the section showing a content 
thru/or the amount used are weight criteria, as long as there is no special mention. Moreover, weight 
average molecular weight is the value calculated by the gel permeation chromatography by using 
polystyrene as a reference standard. 

[0058] The example 1 of acid-generator composition: The diphenyl sulfoxide 23.77 section, the perfluoro 
ethane-sulfonic-acid 36.14 section, and the diphenyl ether 10 section were taught to the synthetic flask of 
an acid generator B1, the anhydrous trifluoroacetic acid 50.59 section was dropped here, and it stirred at 
the room temperature for 16 hours. The after [ concentration ] chloroform 500 section was added. It 
washed by adding the ion-exchange-water 100 section here. The sludge was obtained by condensing to the 
70 section after that, adding the ethyl-acetate 50 section, and adding the methyl-tertiary-butyl-ether 200 
section here. This sludge was further dissolved in ethyl acetate, and it condensed to the 110 sections. The 
specified substance 46.14 section was obtained by drying a ** exception what deposited by adding the 
methyhtertiary-butyl-ether 200 section here. Bis-diphenyl sulfonium this compound is indicated to be by 
the degree type (OKISHIJI -4, 1-phenylene) It checked that it was a screw (perfluoro butane sulfonate) by 
NMR (JEOL make "GX-270"). 
[0059] 

. o o t 

CF 3 CF 2 CF 3 CF— S-CT + S — ^ y) — O — ^ + "O-S-CF^FjCFjCFj 

[0060] 1 H-NMR(chloroform - d, internal-standard matter tetramethylsilane): delta(ppm) 7.53; (d, J = 9.2 Hz, 
4H) 7.75-7.87 (m, 20H); 7.92 [(d, J = 8.9 Hz, 4H)0061] 19 F-NMR(chloroform - d, external-standard matter 
hexafluoro benzene): delta(ppm)-85.26; (s, 6F) -119.66; (s, 4F) -126.21; (s, 4F) -130.52.(s, 4F) MS(ESI(+) 
Spectrum):m/z 270 (divalent sake) 

MS(ESI(-) Spectrum): M- 299.0 [0062] The example 1 (composition of resin A1) of resin composition 
methacrylic-acid 2-ethyl-2-adamanthyl, methacrylic-acid 3-hydroxy-1-adamanthyl, and 
alpha-meta-KURIRO yloxy-gamma-butyrolactone — the mole ratio (the 20.0 sections: 9.5 sections : 7.3 
sections) of 5:2.5:2.5 — teaching — all monomers — receiving — twice [ 2 weight ] as many methyl isobutyl 
ketone as this — in addition, it considered as the solution, there — as an initiator — azobisisobutyronitril — 
the total amount of monomers — receiving — two-mol % — it added and heated at 80 degrees C for about 
8 hours. Then, actuation of having filled a lot of heptanes with reaction mixture, and settling it was 
performed 3 times, and was refined. Consequently, weight average molecular weight is abbreviation. The 
copolymer of 9,200 was obtained. This copolymer has each unit shown by the degree type, and makes this 
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resin A1. 
[0063] 




[0064] The example 2 (composition of resin A2) of resin composition 

Methacrylic-acid 2-ethyl-2-adamanthyl, acrylic-acid 3-hydroxy-1-adamanthyl, and acrylic-acid 
1-norbornane lactyl were taught by the mole ratio (the 9.8 sections: 5.9 sections : 13.7 sections) of 3:2:5, 
twice [ 2.6 weight ] as many dioxane as all monomers was added, and it considered as the solution, there — 
as an initiator — azobisisobutyronitril — the total amount of monomers — receiving — three-mol% — it 
added and heated at 87 degrees C for about 5 hours. Then, actuation which a lot of methanols are filled 
[ actuation ] with reaction mixture, and settles it was performed 3 times, and was refined. Consequently, 
weight average molecular weight obtained about 10600 copolymer. This copolymer has each structural unit 
of a degree type, and makes this resin A2. 
[0065] 




[0066] The example 3 (composition of resin A3) of resin composition 

Methacrylic-acid 2-ethyl-2-adamanthyl, methacrylic-acid 3-hydroxy-1-adamanthyl, 5-meta-KURIRO 
yloxy -2, and 6-norbornane KARUBO lactone were taught by the mole ratio 2:1:1 (the 11.2 sections: 5.3 
sections : 5.0 sections), the 1 and 4-dioxane 50 section was added, and it considered as the solution, there 
— as an initiator — azobisisobutyronitril — the total amount of monomers — receiving — two-mol % — 
after adding, it heated at 85 degrees C for about 5 hours. Then, the actuation which fills a lot of heptanes 
with a reaction mass, and is crystallized was repeated 3 times, and when resin was refined, the molecular 
weight about 9300 copolymer was obtained. This copolymer has each structural unit of a degree type, and 
makes this resin A3. 
[0067] 
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[0068] The example 4 (composition of resin A4) of resin composition 

Acrylic-acid 1-(1-adamanthyl)-1 -methyl methyl, acrylic-acid 3-hydroxy-1-adamanthyl, and acrylic-acid 
1-norbornane lactyl were taught by the mole ratio 3:2:5 (the 9.7 sections: 5.8 sections : 13.6 sections), the 1 
and 4-dioxane 45.3 section was added, and it considered as the solution, there — as an initiator — 
azobisisobutyronitril — the total amount of monomers — receiving — eight-mol % — after adding, it heated 
at 85 degrees C for about 5 hours. Then, the actuation which fills a lot of methanols with a reaction mass, 
and is crystallized was repeated 3 times, and when resin was refined, the molecular weight about 12800 
copolymer was obtained. This copolymer has each structural unit of a degree type, and makes this resin A4. 
[0069] 




[0070] Next, the resist constituent was prepared and evaluated using the raw material shown in the 
following besides the resin obtained in the above example of resin composition. 

[0071] <Acid generator> C 1: (CHIOJI -4, 1-phenylene) Bis-diphenyl sulfonium Screw (perfluoro butane 
sulfonate) 



t O Q , 

CF 3 CF 2 CF 2 CF— S-O- + S— S— — S+ ~0— S-CF 2 CF2CF 2 CF 3 

'* o 6 



C2: p-tolyl diphenyl sulfonium Perfluoro octane sulfonate 



-rS-j- 
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C3: p-tolyl diphenyl sulfonium Perfluoro butane sulfonate 



—f\-f ^-S-(CF 2 ) 3 CF 3 

6 0 



C 4:3, 3-dimethyl-2-oxo-butyl Thia cyclo pen TANIUMU Trifluoromethane sulfonate CF 3 S0 3 

A <quencher> D 1:2, 6-diisopropyl aniline <solvent> E1: Propylene-glycol-monomethyl-ether acetate The 
57 sections Gamma-butyrolactone The three sections E2: Propylene-glycol-monomethyl-ether acetate 
The 28.5 sections 2-heptanone The 28.5 sections Gamma-butyrolactone The 3.0 sections [0072] Each 
component below an example and the example of a comparison was mixed, and it dissolved, it filtered with 
the filter made of a fluororesin of 0.2 micrometers of apertures further, and resist liquid was prepared. 
[0073] Resin (a 10 section class is a Table 1 publication) 
Acid generator (a class and an amount are a Table 1 publication) 
Quencher (a class and an amount are a Table 1 publication) 
Solvent (a 80 section class is a Table 1 publication) 

[0074] By BEKU [ applying to a silicon wafer "ARC-29A-8" which is a constituent for organic antireflection 
films made from Brewer, and / 21 5 degrees C and the conditions for 60 seconds ], the organic antireflection 
film with a thickness of 780A was made to form, and the spin coat was carried out so that the thickness 
after drying the above-mentioned resist liquid might come on this subsequently to the thickness of a 
publication in front Naka. After resist liquid spreading was prebaked for 60 seconds at the temperature of a 
publication to front Naka on the direct hot plate. In this way, the ArF excimer stepper ["NSR ArF" by NIKON 
CORP., NA=0.55, sigma=0.6] was used for each wafer in which the resist film was formed, light exposure was 
gradually changed to it, and Rhine and a tooth-space pattern were exposed. On the hot plate, after 
exposure performed postexposition jar BEKU to front Naka for 60 seconds at the temperature of a 
publication, and performed paddle development for 60 seconds in the tetramethylammonium hydroxide 
water solution further 2.38% of the weight. It is a thing on an organic antireflection-film substrate, the bright 
field pattern after development was observed with the scanning electron microscope, and the result was 
shown in Table 2. With in addition, a bright field pattern here It is obtained by the exposure and development 
whose outer frame minded the reticle in which the chromium layer (protection-from-light layer) was formed 
in the shape of Rhine by using a glass side (translucent part) as the base inside the frame in the chromium 
layer (protection-from-light layer). Therefore, after exposure development is a pattern with which the resist 
layer around Rhine and a tooth-space pattern is removed, and the resist layer of an outer frame remains in 
the outside further. 

[0075] Effective sensibility 1: It displayed with the light exposure from which 0.18-micrometer Rhine and a 
tooth-space pattern are usually set to 1:1 by exposure. 

Effective sensibility 2: It displayed with the light exposure from which 0.1 3-micrometer Rhine and a 
tooth-space pattern are set to 1:1 by 2 / 3 zona-orbicularis exposure. 
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Resolution: It displayed with the lower limit of Rhine separated with the light exposure of effective sensibility, 
and a tooth-space pattern. 

O X A 

configuration: — if it is a rectangle about the top configuration of the resist of the isolated Rhine pattern 
which comes out where Rhine in effective sensibility and a tooth-space pattern are set to 1:1 — 0 — when 
round and it was x and T-top configuration, it was displayed as **. 
[0076] 
[Table 1] 

Example No. Resin Acid generator Quencher Solvent PB/PEB 

(degree C) Spreading thickness Example 1 A1 The B1/0.15 

section The D1/0.0075 section E1 130/130 0.39-micrometer example 2 A1 The B1/0.20 section The 
D1/0.0075 section E1 130/130 0.39-micrometer example 3 A2 The B1/0.36 section The D1/0.015 section 
E2 140/110 0.30-micrometer example 4 A3 The B1/0.36 section The D1/0.015 section E2 140/130 
0.30-micrometer example 5 A4 The B1/0.36 section The D1/0.017 section E2 140/110 0.30 micrometers 

Example 1 of a comparison A1 The C1/0.15 section The 

D 1/0.0075 section E1 130/130 Example 2 of 0.39-micrometer comparison A1 The C2/0.20 section 
D1/0.0075 section E1 130/130 Example 3 of 0.39-micrometer comparison A2 The C2/0.20 section The 
D1/0.015 section E2 130/110 0.25 micrometers C4/0.50 section 
[ 0077 ] 

[Table 2] 

Example of No. Effective sensibility 1 Effective sensibility 2 Resolution 

Configuration (mJ/cm2) (mJ/cm2) (micrometer) An example 1 15.5 0.15 

0 An example 2 12.0 0.15 0 An example 3 29.0 0.12 0 An example 4 22.00.12 0 An example 5 25.0 0.12 0 

Example 1 of a comparison 26.0 Example 215.00.15 of a 0.1 50 

comparison Example 3 of x comparison 37.00.12 x [0078] As shown in 

Table 2, compared with the example of a comparison, sensibility is high, the resist constituent of an example 

has the good balance of a resist configuration, and resolution's is [ a constituent ] high. 

[0079] 

[Effect of the Invention] It is suitable as resists for excimer laser lithography, such as ArF and KrF, balance 
is good, sensibility is high, the chemistry magnification mold positive-resist constituent of this invention has 
a good resist configuration, and its resolution is also still higher. 



[Translation done.] 



23 



(i9)g*H#fFff (jp) (12) & s$ & # ca) (ummmmm 

#^2003 - 287884 
(P2003 - 287884A) 
(43)^MB ¥$15^10^100(2003.10.10) 



(51) IntCl. 7 miB^ FI H3-r(«f) 

G 0 3 F 7/004 5 0 3 G 0 3 F 7/004 5 0 3 A 2H025 

C 0 8 F 20/18 C 0 8 F 20/18 4 J 1 0 0 

G 0 3 F 7/039 6 0 1 G 0 3 F 7/039 6 0 1 

H0 1L 21/027 H0 1L 21/30 5 0 2 R 



««$ w^5©sci4 ol mmo 



(21)fflP#^ 


#i|2003- 13208C P2003- 13208) 


(7DBBA 


000002093 










(22)tBBB 


¥J&15ffH £22 0 (2003. 1.22) 




*Rjff*B?***KltS4TB 5S33^ 








Sffl 9! 


(31)«5fc*fcfe3fi#^ 


#H2002- 13851 (P2002- 13851) 




*RttJfcfEK#HtH+3TBl#9« ft 




¥$14^ 1323 0 (2002. 1.23) 








0* (JP) 


mmmm 


Ojbb 








AKrfJHfc^K#0til4'3TSl#98^ ft 














(74) Km A 


100093285 








mtii m W2« 











(54) fc1*WW^^XhSU£tr 



(57) [M 

[fill] xt->?i/- *f-u v^r^icisu 

AS t S l^X h fifiScf^c^T . gtfc^SS 

ffi&tf (i b) -p^snsa^ffiA^aspjb^at* 
nfc^a < 1 1 1 5 , x;m^ assts ( 1 
1 ) ^znzxfrfr-y&^&zfc^mmmxvm 




Cl.) (lb) 




(r 1 ii^=f-jmxii7mm^o r 2 , r 3 , r 4 a. 



(2) 



#11 2003-287884 



si^i^w, (ia) T?^sn««^# 
est? (ib) ■e^sftsa^ffcfre.ftspfre.Bfcf 

I) T?^*nsx;l/*-'>A«?*se:i:*Waili:'rs 



(s^ r 1 a^paxttzksirffcsu r 
am ) 




Q 9 P 10 

f 



(S^ Q'-Q 12 ^ SV^StDiK, *H< 
KS«i~6or;i/*;^axttKS»i~6or;i/3* 

^a*sf 0 x- izm*y*mto ) 

[B5RIR2] S (I I) fcfcVT, X-tfBF4-, A 
s F e " , SbFe", P F e " Xlt^ffiXfrftl-- h 

-f * y s £i t mm t?% imm i is*©!i/m 

[|M<i1t3] S (I I) fcfcVT, X"*\ '>&<fc& 

tmmttz m^m i mmnmmso 

WHI4] S (I I) fcfe^T, x-*>\ ittlttXtt 

set ^wa t t s msRui i !2«©ffifiSc»o 

WHI5] S (I I) KfcVT, X-*\ Stt©^- 

y)iiruy^uT)itiyx)i^i'~h-fty'V^^ct 

mm rnxm i !2«©fijm 

WHI6] fcfcVT, x-*>\ 

[B*a7] S (I I) tc33^T, x-*\ 



[M*II8] £ (I I) K&VT, X~t>\ TS (I I 

i m.<ommio 

A 
Y 2 -F50n 



(III) 



(iW^ Y 1 



^S0 2 

y 2 «\ svicjb 



7 7li!fTflSftfeSi 

Ht*«9] MKTS (IVa) T^$tlShU7x- 
/l/X^to^A^ (IV b) 7f^*nSS?7x- 

/l/a-K-fAffiRtTFS (iv c) ?^snax;i/* 
hj&tstsmxm. i ~8©^-fn*Hct2«©fi^ 0 



9 



p so 3 " 



(iW, p'-p 3 ^ s^fctfeyc, 
mm. i ~ 6 ©7;i^;«X«iM 



(3) 



ft IS 2003-287884 



to ) 



(IVb) 



p 7 so 3 " 



s „ 

CH-C-P 11 



(s^ p 5 , p 6 «, st^afcz^ /Jen, /Ksa, k 
us 1 ~6 (DTfr*)imximmm. i - e ©r^n^y 
a^su p'sos-tt, timxfrfri— h^*y*m 

to ) 



P'^SOg 



(IVc) 



(i», P 8 , P 9 «, SiHeffii^ gtHISl~6©7 

«hfj«© s ♦ 1 1 t icffl^^g-r a 3 - 7 ©susi 
^{bk^a^Sfo ^flBSSMbfc^ati, >r v ya 

1 1 1 fi©- c h 2 -^ismc^t l < imnwttm 
mnz^T^&^o P io ^7k^nf?**L, p»#& 
*ii~6<d T)\<*)\<m. mmk 3 ~ i o © * p r;i> 

oT2-t+Vi'^07;Wl**t„ P 12 S0 



10 (D^m\ 1 0-8 0t;l/%?S5iMl ~9©y 

frns*##fiu 7*y;l/&3-fcKn+5/- 
l -r^Vy^l^S^nsS^Wu ry 

Tfc«fcv TZVu^u^is-y-fT-u^Zh 

yfrmfrnzn&mt, rctfs cva) , (vb) 

1 0 ©Vf ftfrlciS 
R 5 




(Va) 

©W, R 5 , R 6 tt, SytafcrJc/Klf, ^^->VXli 

v\ ) 

[IfsRHU 2] «ag^$?,tc2-7;P#VP^y©M^ 

tmmm 1 - 1 1 ©^-r ftfrtiasoi&m 
[M*ai 3] ^6tc, rsyi^^xyft-tLT 
fsmtmmm 1-12 ©^nMcteig©»m 

~ 1 3 ©^-f ti*Hcf2«©fifiSct)„ 

[^©P£B%M 
[0001] 

[^©Sf ¥«f*©«»i 
[0002] 

[«©R«] ¥Wf*©a»nxtaHft, i/->*xn 

UV^77^lC^T^ WU- (Ray 1 e i g 
h) ©0STKJ?©ircgSftS«fc5fc:, USSWfcSS&fc 



30 (Vb) 

{*©SBfc ffl ^ 6 n s y y y y y j mftftun, mm 

4 3 6 nmOgi, $S3 6 5 nm©i Ik igft2 4 8 
nm©K r FX+yYl/-f- 1 9 3 nm©A r 

^m^©»^Sfc LT, SI15 7nm«F 2 X^y 

vi/-tr-tftaisn, *©&&&£ 1 3nmjyT© 

&XI6 (EUV) tfftigfcLTaSgSftT^So 
[ 0 0 0 3 ] i+yYU-f-i©, g & i »<£ D 5S 

f££T5&©^ifl«fOTU ^©fttiDMS-TS 

[tfffcfcfC 1 ] f#H 2000-275845 (H 
21, 6-711, 1 0-1 2H) 
[0 0 0 4] 



ft IS 2003-287J 



>?x hM^^yxfc^g^ifeoTCo 

[0 0 0 5] *^©BWlis A r F^K r FS^'OI 

if- y y^77^ tab, ^7>xi < fig 
aw < i^>*x h » ps < , s e> t ^ \mm 

[0006] ^i^in^/cism, WS© 

[0 0 0 7] 



¥ffi*>\ TS (la) T?*SftS££-¥ffifttf (lb) 

tvt^ n § s^wa ^ 6 a s p*^ 6 atf nrc < 1 1 

HIT-SD, x;V*-^^«^TS (ID Testis 




. R 1 tt^;VSX«7j<fgjIC?£:SU R 2 , R 

4 a^n^nffiijj^fg&i ~6©r;i/*;i/S* 




(s^ Q'~Q i2 a, sv^stuiK, 7j<i?a, 
^a*s-r 0 x- tt^*y*sf 0 ) 

[0 0 0 8] 

[0 0 0 9] *«K©fb¥JilSS#^l^^Xhififi8fij 

a, stc^ss&a^os^w^u 

•oS^¥fi*\ Mf2©S (la) Stl (lb) A^Sas 

tfttiaos (in Tf^nsx;i/*-^ASTf*sc 

[0 0 10] ft¥tt^©l^^XMIfiScWcffl^6tlS 

(in ■P/TjnaxM-'jia^ffl^, ssic # 

PS¥7-25846^«^ffPS¥7-252214^«^tc:f2«© 
fc©^\ ( I V a) T/SStlS h 'J7i-;l/XM 

-^t^ (iv b) ^ns^i-^g-H 



-^JS&tfTS (iv c ) T^nsx/i*'*-^*! 



•s + p 4 so 3 " 



US 1 ~6 07W;HXa^ l ~6 ©7;l^^> 
g*SU P 4 so 3 -tt, #«x;i/*y— h^^-y^g 

C^'^Q (,Vb) 

P ? S03 

mm. 1 ~6 o7;^;HX(im 1 ~ 6 ©7;l/3^> 

m^mh, p'sos-tt, ^«x;i/*-7— h-rtyitm 



ft IS 2003-287J 



p 9^ 



JS -CH-C— P 11 



(IVc) 



/l/^/l/S, XttMl3~l OO^^nriWE X 

«!2«© s + 1 1 1 tgfc^-r s KSSt 3 ~ 7 ©fig 

km ltv^t t .j; < , $ fc^KigsKflak^so^a < 
1 1 1 fi©- c h 2 -immm?** l < asfsaji? t« 

Iii~6©7;Wl, j^ma3~i o»->^D7;P 

+;i/Sfe l< aa^nT^Tts^sia^irt 

2 - t^v ->^n7W;HSto P 12 so 
[ooi i] *^©bvxMifiSc^«fiSc-rs 

©-SWWSU ^txtc «fc D«fB§^7;l/#y7jqg^<:nj 

yt©§ixxf;K fflfcfcf, 2f-/i/xxfyi/&.ti ; tert 
-7^HXfiW^a^n5r;l/*/biXf^K 2 h 
^y^/UXfiK iF+->^ftoXf;K 1 -x 
h^i/xf;l/XXf;K 1 -YV7h+yxf;Pxxf 
;K l -'f y^D^->xf ;HXf;K i-xb^> 
Tntf/l/xxr/k 1- (2-^h^>xh^» xf- 
toXf;K 1- (2-7-feh^>xF+>/) x^/kx 
Xf;K l — C 2 — (l -72Vyf-/k++7) ih + 
i/] xf;nxf;K l- C2- (i-72Vy2y* 
;W5-;]/#*S/) xh^» xftoXf;K fh^t 
Fn - 2 -7 U ;l/xxf^M'f h 7 t Fa - 2 - tf 7 
x;i/xx77i/©<fc5a7-fe2-;k^xx-r;k -f y^;i/ 
x;i/xxf;Hff2-7W;v- 2 -r^yftox 
r;k i - ( i -r^yfW - l -7;k*vk7;k£ 
/i/xxf 7 4|gISxxfMJi'tf f (f & n§, 
LCi^a* ySxxf/^tt s M-a^fu^S! < 
tyv-a, 2 * 2 y ;mx xfW7^y;i/ixxf 
;i/©«tda (22) r^y;i/3Rot>oTffe«tvu s& 
t^i^ytDi^ym^-x-rJK h y y^nfty»# 
ylxxf;K r h7-y^ortyAWy|xxf/i/ 
©<£ a fc, *;i//-Fy»xxf-;i/S* ,; flgSS ; e/ 

[0 0 12] CKDcfcS&tyv-©?^ ICffHEJ; 
D»Sf SSfc LT\ fflfcfcf 2 -7;!/+;!/- 2 -72V 
V^;K 1- (l-7^Vyf;l/) - 1 -7;k^/k7;l/ 

+;i/© «£ a aflBHS^t?^*va*wr a fe©*(Sffl 

tMiS^tftiS©T»SLi/\ tctdftHSSv 
S^&ty^/T-fcl/Ttt, (2 2) 72y/i#2-7 
;W-2-7^yf;K (2 2) 72 y/i/ffii- 



( l -72Vyg L ;k) - l -7;l/+;l/7;l/+;K 5-7 
;]/#;]/*:/- 2 -*Myi2-7;W- 2 -72V 
y^;K 5 -7;i/*';i/^y- 2 l - ( l - 

7^?yf;W - 1 -7;i/+;i/7;i/+;i/a^^W6tx 
So fcDfrtt (2 2) 77y;i/«2-7;i/+;i/-2-7 

10 ft«©T?if$U\, c©i^6 (22) 77y;l/»2- 
7/1/+/1/- 2 -72Vyg L ;l/©ftj?Mfc LTii, fflfcfcf 
7 2 y 2 -2 ?-;]/- 2 - 72V y^;k ^ 2 7 U ;1/ 
!2-^^-2-7^vyf;K 72 y/l/H2 -xf- 
/I/- 2 - 7 2V yf-;k 2 22 y ;l/^ 2 -x 971/ - 2 - 
7 27 y^;K 72 U 2 - n - 7'97l/- 2 - 72V 
ymHtfWfiftS. emfeotfTfttx tffc (2 
2) 72 y ;l«2 -x^;l/- Z-TifWf-frltmvlt 
Jfla\ JiS, if«©^77X^S^©T-»SL^ 0 & 
gtcjSCT, ^©ffffltj;D»§f§a^^ffi©^7 

20 7-»fflLTti^„ 

[0013] (22) 72y;l/^2-7;l/+;l/-2-7 
?-?yf;Wi, 2-7/k+/P-2-72Vy22 

-;i/xa^©^*tst72y;«^7^Fxa2 22y 
;1/^n^-T K£©KJS£<fc»3gBre#So 
[0 0 14] *^tfc^sssia, ±!2©£?%^ 

72 y ;HH>2 22 y ;m© <fc 5 &»©#/k-f: 
30 yii?:tt5t/Y-tDi^ffi, *i7j<vwy«^ 

^(om^mtL, 2-/w;i/*y©t&m (22) 

7 2 Unx by ;l/©S^¥fi, (2 2) 72 y;i/» 
XXfVl/S©S^¥{i%£'^W££fc^T^?>o A r 
FlWW««t<TffJL<liSl^\ K 

[0 0 1 5] fftc, 1&m\c35V*®m\c35VT, p- 

40 t-yxfi/y^fii^wi^ffi, (2 2) 72 y;i/ 
»3-th'n^>- 1 -7^yf;W^i^n«l^ 
Wi, (2 2) 72 y;l/ffi 3, 5-ynFn^-y-l- 
7 2V y^;i/^ 6 »*^ns fi^Wiu 7 2 h ymtfirfr 
WISSnT^tti^ (2 2) 72 yn-rn+7 
- y -7^n^2h7^6W^ti2.Si^W4, (V 

a) , (vb) Tf^nsBSS^^hy^6»^ns 

S^¥fia S'^itSi^S*?. ilfctt U7X h ©S«^\© 
Jg*ft©j£T-ff3:LV\ 
[0 0 16] 



(6) 



#11 2003-287884 




(Va) 



'J7Wa^fMiU nttl~3©SaR*Sfo R 
[0 0 17] y» 7^'J)«3-kFP+y-l- 



(Vb) 



ttifJllWSoSfVa), (Vb) Tf^nS 
[0018] 



^ ^ "8f 



[0019] 0<£) 7*U;i/&3-n Kn+'>-i - 
7^W=f;K T*VMk3, 5-»AKD+ 

1 «- C*2) 77 >J 

7) 7X 1 jn-fn^>-y-:/-? L n^X hyol^f 
tfu S(Va), (Vb) T^nSBia^^hi'O 

«f»tf ■arse i: Kit), Jtn^tyufxho 
[0020] o<#) r^yp-fn+^-y- 

a, 0J*.fcf, «-7?yp^P+->-y-7fP77h 
X a-^^^'JP-fP^-y-^P^^hX a 

^hX a-^^^yp-fP^>-|3, fr- 



9 H 3 HO, 
CH 3 - 

0 "0 b "b 

-^/Xy-7fP7nx /3-7^y n-fn+i/ 
-y-^P7nx /S-^^^yn-rn+v'-y- 
7fP77hX /]-^^7yp^P^>-a-^f;l/ 
-y-^P77b>42 «W6 ftS„ 
[0 0 2 1 ] K r FX^>V^-+f-8ft©©£ti:, * 

m-kFP+yXfl/ 6 tc S 

«ffi!bW5ftSo £©J;?&«S^«B[t^f#£i§^ 
H\ l^STS 7^y;i/»xxf-;^7v-t7 
•fe F+vXfl/X &tfx^uv*-7^*;l/«^-Lfc 

•5 as^fu©a*^**^ -> m 0 ti§«fK*W6ft 



(7) 



#11 2003-287884 



30 



[0024] cn6oii&, K^ssasti/Tti, ^o^jifcaLgBsa^wrsfeiifcjataiBig 

[0 0 2 5] *fc2-/;l/#;l/*:/©fi£¥ffi*^t?8f so oidftlBflS^iaa^A^yl^^^fflLTc:^ 



(8) 



#11 2003-287884 



(VI) T'gtct^TtSo Sfc 



[0 0 2 6] 



R 7 R 8 / N 0 / 



(VI) 

[0 0 2 7] S (VI) cJi©R 7 RtfR 8 {,45 

<m-cooz (za7;i/3-ii/iiT*«) 

*\ XliR 7 fcR 8 ^-M^ftoT, -C(=0)0C(=0)- T? 

So R 7 Stl/X^R 8 tf7;l/*;l/?£S*£©J«*0iJ 
tUTtt, *^;k x^;k 7W/b&£'*W£>tu 

ifsnso r 7 s^/xa r 8 #s-c oo zt-sss 

AW+^lXf^t&ofLtOTS z 
*+V7y- 3 -Xli- 4 C fctfT? 

Ktok^jasas^fsnso R 3 &tf x 
«r 4 #- cooz^?ns*;^yixxf;Hl 
Tf*SS^o*#fi!Ii:bTtt, ;*h*y#;M^;k x 
F*y#;M^;k 2-kKn+->ih^>*W- 
;k tert-7h^->*;^-;K 2-**y*+y7y 
- 3 —<m*i/fi)\<#=.)\<, 2 -*+y**V7i'- 
4 — l , l , 2 - h u y ^;k7" 
n#^r^*;l/#^;K 1 —y^n'v^y;!/- 1 

;W -i-^ftoh^->*M-;u, l- (1-7^ 
^yfW - l -^f;Hbti')!;;W-MHiiW 

[0 0 2 8] SfeS (VI) T?3*SftS 2 
y©«£-¥ft£9K ttib^J v-fc LT, IftWlcti 

may »<t^tt^»wi.ct^t2 0 2- 
2-hFn+->-5-/;V#;l/^x 5 
y- 2-*Myf, 5 
2-*M'yl^f;K 5 -/;l/jp;]/*y- 2 -fcrt/jp 
yffi- t - 7"^;K 5-7 ;l/#;l/^> y- 2 -#;l/jfS ym 
l -y^n^-y/V- l -7^^x^;K 5-7;l/#;l/ 
^y-2-AM7Si- (4-^^-yyn^-y 
;W -i-7^x^;k 5-7;i/#;^y-2-*;i/ 
#y&i- (4-kFn+yy^n'N4 ; y;i') -1-* 
f;l/xf;V, 5 -/;l/jp;k*.y- 2 -ftyl^y^ l -7 



(VIII) 



(4-t^y-y^n^-y;W x^;k 5- 
7 y- 2 - ;&;]/jp yl£ 1 - ( 1 - 7 itr yf- 

;k -l-^f-;I/xf-;K 5 -/;]/jp;I/*y- 2 -*;!/ 
jP vli-^ ^;ky 7 n-\^y;k 5-7 y- 
2 y^ 2 - 7 2 - 7 7V y^/k 5-7 

;]/jR;]/*y- 2 -#;l^y^2 2 -7??y 

^;k 5 y- 2-*My»2-tFn+ 
y- i -x^;k 5 -7;i/#V^y- 2 -7 77-;k 
5 -7;^;^y- 2 , 3 -s?3t;;i/*yWlit*W3:Ho 
20 [0029] *«K?fflv^s»lfittx ;^--y» 

fe^BTStf, HRKtt, tufe (I a) Sff (I b) 

6asp^6a«n^s^#ffi*ffiflg^o 1 o~8 o 

tMOllTSftSOiWfSK, 1 5-8 0^1/ 
<^iOl^#ffi, fflfcfcf, 77U;l<#3-t: 

Fn+-y- i -r^yfwei^nsi^m 

(77) 77U;H£3, 5-ytFn^y- l 
so yyyy a - (7 7) 77Unyn^y-y-7'^n^ 
7 hyfr&3fc&v}T.SS£-#fiu 0- (7 7) 77Uny 

n^y- y -7^077 f yfrt>mfrnzn-&mis m 

lS7*h^l*^8S (Va), (Vb) Tv^ 

cl 2-yw*yji)^ifrnsa (vi) ?gsn 

ffi-es&sa (vii) fg?n^i*vwyi©i^ 
«7j<Y73y/«^?>^nss (vii) t^s 

40 *\ "5 2 0~9 0^;l/%©SEHta2.i^ 

[0 0 3 0] 2-y;i/#;i/*ym&a : flBJIi»ia 

[0 0 3 1 ] *^ic^ax;i/*;-^Affiico 
t^T^fSo *«WK*^as (id T^stxsx 

7KS, 7j<giS, Siii~6 07M;HXi«Sti 
so ~6©7;V3t-yi-e$2„ ^r^^^SKtfr^n^ 



(9) 
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x^S, 7°ntf;l/g, -f V7°ntf;l/S, T^;!^ te 
rt-^m ^y^i/g, aHW6 

[0 0 3 2] Sfc, S (I I) IC^VT, X" *K 
^y^STo X-fcLT, BF4-, AsFe-, Sb 

Fe " , P F e - Xlifix;V*t-hW5tiS„ 
it#»x;i/*^— hYsJ-yfcLT, r^ftyx^T— 
Mtfx t?§*x;v*7— W*y, 3-7^7;]/* 

x;v#7-- h #7 vWhl) VXMt- h Y 
#y> ;^7Wn7Myx;i/*t- h Ytyttdit 

fWKHu x- 1 lt, i ra©*jiis?#7 

-y|IM?TB«2ft/ciISltt& L < a^K«©^7 
7;v*vxMt-H'*yxtil«©t7 7l->^D 
7;wyx;i/*t-b^ty^p«n§= x- 

?T«^n/caiI«©^-7;L-4-nr;L'*yx;L'*7- 

v fgM?TBg|2 ftfc^Ktt©^^;^ n 7;]/*/ yx 
wt-h-ftywsnSo X~ t LT\ ^ 

T©7i<^M?^7'y^JI?T-B«^n/cStt©^-7;l/ 

tn->?n7M yx;P*7— F-ftyWSWo 
[0 0 3 3] 7;P#yx^*7— h-f^y 

tLT, ^^yxMf-h^^y, *y7r-xw 
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t-H'tvWfinSo 7?§*x;i/*7— W^y 
tLT, ^y-tfyx;i/*7--h-f^x p-btovx 
h-f^-X h U-T y 7°n if ;l^y-t? yx;l^7- 
- h-i'ty^WS.nSo t7-vi7;v*yxMf- 
h-f^-ytLT, 2, 2, 2-h'J7Mnx?yx;v 
*7--h-r^x i, l-y^wox^yxwt- 
h-f^yAW^ns. ^-7Ma7;i/*yxMf 
-h-Y^yi: LT, h U 7 n * y x;V#7— h -f 
/^-7Mn7^yxMf-h-i'*x ^-7 
/btnt^^yxMf- h-f^yiWSnXo J 5 
F7-*yJ;Lm h'J7Wn-N- [ (FU7;V 
#n ^^yx;v*y7 5^-h-f 

tfy, /*-7;l/#n-N- [ (;i-7Wnxf;l/) x 
- i -x^yxMy75^-h-YtX h 
'J7MP-N- [ (A-7Wn7f;W x;l/#- 
;W ^^yxMy75?-^'tx /^y Mu- 
tt- [ (;^-7Mn7f;W -1-7* 
yx;i/* >75 ^- h'rtvftHfl'Wfifts. c ft 6 

A-7Mn7;V*yXMt-f'ftX ft 

&c^-7;i/*n7#yx;i/#7-- h^ty*WSLv\ 
[0034] a (i i) "e^Sft3x;i/#-£Affifciu 

if, Chem. Pharm. Bull., Vol.29, 3753 (1981) ©fESc 
fc*PCT, fg3f § y*7ix;VX;V*+y Kt->*7xx 

[0 0 3 5] 



[0 0 3 6] Q'-Q 12 ^ ^tcS^Lfct^oD 

Tf*t), Ma7-hU7iA^*';7A, 
U xa^^SttL/ctloDTSSo 

[0 0 3 7] S (I I) "^SftSX^tf-^A*©* 

1 -7xxl/y) lfX^7x^ 
;l/X;l/*-7iA t£X W^yxMt-b) , 
■»*-4, l-7xxuX) liX-77xx;l/X;V*x7 

7a trx «y-t?yx;^*7-— h) , (fr>->*-4, 

l-7x-U» tX^yiXjl/XWx^i tfx 

(p-htoyxwt-b) , Wy-7-4, l- 

7xxl/y) E'xy'7xx;l/XMx7i IfX (#y 

77-xwt-h) , (^y-y-4, i-7x~p 

y) t"xy*7xx;l/XMx7A IfX (hU^V^D 

tf^y-tfyx^T— h) , 1-7 
xxi/y) exy^xx^x/i'to^A tfx 
7Wn^y-ifyx;i'*t-f) , Ot^y^-4, 1 



-7ixi/y) trx> ? 7x^;l/X;l'*;-7i^ trx (h 
U7Mn^?yx;i/*t-h) , 1 
-7xxl/y) txy7xx;l/x;l/*x7i t£x 0* 
-7Mn7^yxMf-f) , (*^>S?-4, 1 
-7xxi/y) ^xy'7x-;i/X;i/*-7iA trx Crt 
-7Mnt^^yxMf-h) , 
1 -7xxl/y) liXyVxx^xMx^A tfx 
(h'J7Wn-N- [ (h'J7Mn^f;l/) 
^^yxMy75^-M , wy^-4, 

1 -7xxl/y) (dXy'7xx;l/XM^7A fcTX 
{^-7;l/#n-N- [ (A-7;WnxfW 
-l-x^yxMy75^-M , 
-4, l-7xxl/y) E~xy7xx;l/XMxi)A 
i£x W-7/iotn-N- [ (^-7Wn7f;i/) x 
;!/*-;!/] - 1 -7£yx;P*yr 5^- K 0*^> 
s?-4, i-7xxi/y) ifxy"7x^x;v*-7A 
ex lh'J7Wn-N- [ (A-7Wn7f;W 
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-4, l-7x^l/» E'X-^x-^XM^^A 
ex (fb77WD#I/-h) , (t^-iz-J-A, 1 

-7i^uy) exi/7xx;Fx;Ftf;-7.k ex 

x^l^y) E'X^x^^l/XMo^A ex ("N^+f 
7WD7^tf-b) , Ot^vM, l-7x 
^l^y) E 1 X-77x-;l/7M^7A ex (^^9-7 

[0 0 3 8] (s}-^>v f -4, 1 -7x-l/» 

(4 - t e r t 7f;V7x^il/) X7l/*~7A ex 

(h'J7;Vtn^^yxMt- F) , 

4, l-7x-l/y) IfXv* (4-t e r t7Wx 

zfrfr-VL, ex (;^7;^n7^>'X;V* 

•7-— F) , Ot^^-4, l-7x^b» eXv 

(p-hU;W x;i/*-7^ ex (h'J7;btn^^ 
yxwt- F) > a2 0 

[0 0 3 9] ^fgH^Mdt^T, h'J7x^;bX;l/ 

< t 1 »<D^7 AMSta ( I V a) , (I 
Vb) , ( I V c ) IC^VT, P 1 , P 2 , P\ P 4 , P 

\ p 8 , p 9 &t;pio teznzn, nwmiuc, 

;l/S, 7ne;Fa, -fV7 0 ne;bS, tert- 

Tf-iv^ ^y^-im, ^^a&^wstu r 

ntf^a, 7h+->I42*WSH5„ SfcS (I 
Va) Stf (IVb) tcfc^T, K-f^y^SfiScT?. P 

6 so 3 -, p 7 so 3 -a, WSx^y— h-r^y^S 
to cc-?, p<\ p'B, ^-ti^'tiffiiiK, KlSSu- 

;<-7Wn7W;H, i^iSiS 1 ~ 8 ©7;i^;PS, 

T?£S 0 Mfl~8C^-7WD7M;H, KSI 

Hf*M t LT a, fff!2 L/c fe © t t ©#we>*i 

S„ SfcS (I Vc) fC&VTP 11 Kt/P 1 2 «, 

n^'Mfci^ i~4©^-7?vtn7;Wl 
TfetUf <£ < , fJ^.lfhV7Wn^f;l/i, ^y^7 
Mnif;H, -N7°^7;^n7^a> S-fyMc 

[0 0 4 0] it (I V a) ^nSh^i-W 
*^7AE it (IVb) t^n2->*7x-;V3-F 
-7 7^&ttt (IVc) 7?/B^tlShU7x-;l/X;l/ 

c t ^T-t s Tierr sett rt^t- 

a&So hiJ7i-;i/x;i/*-^i»S (iVa) ©Stefc 



(10) #H2 0 0 3-2 8 7 8 8 4 
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itb, ffla-rs hy7x-;i/x;i/*-77,7 

M<D§mtjxfo-£-&%tt£^ Chem. Pharm.Bull., Vo 
1.29, 3753 (1981) ©fHft^CT, ffl^Sv^xX 

;i/x;i/*^ ~> F £ ^ y-ff t^-7Wn7;i/ 
* yxM yffifc h y 7;i/*nffl^*^©#£TF 
TSSS-tirS^ ffH¥ 8-311018 ^^?g©fe«tifi 

10 ^rhyry-HW-f^ FtL^ iw 

StirS^aiffc«tt)SJfP*So gffc, it (I V 
a; ^©PL P^O) xap3^7j<ilST*3Sft^ 

a, ±fBWif3¥ 8-311018 ^*©Sf£t8pt;T, 

€y3l±tCtert-7>^->S^WrS hU7x^;l/X;l/ 

^©{t^©iK*yfc^t:x;v*:/l§ 

T«LTtert-7^^S«If u 1 £ J; tJfajg 

[0 0 4 1 ] ^x^l/g-F-^KlV 
20 b) ©K?£tLT«, flRC J. Am. Chem. Soc. , vol. 
81, 342 (1959) ©Mc^PCT, B-i?frffigl£m% 

(om^^yt m tx;p*yMDx. sj^, ssTkft^ 

i:5BUif*OS^f£*f«: 3 7 Hi h U yfr*vwmi*ta 
Tf# S ft 3 SS£fiSc» £ ffl ST S 7 U -;l/ffc^f*S 

ItlM* S m #H¥9- 179302^4^8OiH«KSp C 

t, fflSfS7U-;Ht^i:«l*fffll, 3 7ii*'J 
7 A W5K8&£»T L TSJS^ ^/ctt, @ ft t 

30 f s ft^©s-f *ytm y»*in a s 

iflciDSBT-^So hy7x^XMo7i 
% (IVc) ©S^tLTB, ittf, *BSfShU7 

•f * y t m c-f = vwt<D&m& t sjs^^s 7?ffia e k 

[00 4 2] it (IVa) , (IVb), (IVc) t 
h ';7xx;l/X;^-7^& -77x^3- 
F-7AS©Hf*fiJfc LTti, aft^^Plf 

40 [0043] I- v 7 x^;vx;i/*- 7 ^ yx^* 
■7"-h, h'J7x^;VXM-7i x^yxwt- 
h, hU7xx;l/X;l/*-7^ h^Mn^^VX 
;i/*-7--h, h')7x^xMo7i 7^-7;^n 
7^yx;l/*7— h')7x^XM-7i 7^- 
7Mntx^yx;V*t- F, F U7x-;i/X;P*- 
7A p-h;l/xyx;V*t-h> h'J7x^xM 
^7i^ *y7r-XMf-h, 4-^Wx^i- 
y*7xx;i/x;v*-i)i. ^^yx;P*-7--F, 4->< 
f;V7 x^;^77 x ^^x;i/*-7 i x^yxMt 

so — F, 4 - ^^7x^;l/77x^^XM^7i F 



(11) 
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7x^;vx;l'*-')i ^-7Mn7^vxMt- 

F> 4 - ^f ;b7x^;l/-y ! 7i-;l'XMo7i ^- 

7Mn^-^^yxMf-h, 4-^Wx-;^ 
7x-;vx;W-7i ^y-tfyx;F#-?--F> 4-y 
f/i/7x-;V> ! 7x-;i/X;i/*- i )A p - h;nyx 
F> 4-^f;P7i^;l'-77x^)l'X;l'*-') 
A *y7r-XMf-h, 4-tFn^>7x-;V 
^7x-;l/XW-7i F V 7Wn^ y. yx;F#^ 

-K 4-^ h+>'7x^7x^;l/XW-7i s 10 

h'J7Wnx^yxMf-h, FUX (4-ygyi/ 
7x-;W x;l/*->7^ h'J7Mnx^>XMt 
-K FUX (4-y h+->7x^b) X;b*^>7A 
^-7Mn7^vxMf-h, 4-^f;I/7x-;l/ 
>> , Xx-;i/x;i/*-'XA F 'J7Wn^^yxMt 
-K 4-t Fnt->7x-;I/->'7x^;l/XW-7i 
p-h;nvx;i/*t-h, 4-y F+->7x-;i/> ! 

7x-MiW-7A ^-7Mn7^yXMf- 
F> FUX (4-^Wx-;W x;b*^>7A 
7Wn7^vx;V*t- K FUX (4-yF*~>:7 20 
x-;W X;F#^>?A ^-7Mn7^vx;V*t- 

FUX (4-t-W7x^;W x;F*^>7A 
A-7;Wn7^VXMf-h, FUX (4-t-7 

f;V7x-;W x;F*-<7A A-y)itut^ xvx 

[0 0 4 4] y7x^;l/3-F-7i ;^-7Wn7' 
yyx;F*-7-F^ (4-^+->7x-;W 3-F 
;^7Wn7^vx;l/*t-F, (4-te 
rt-^;l/7x-;W 3-F-<7A ;^-7Ma7^ 

yX;l/*-f-h, (4-tert-7^7x^;W 3- 30 

F-<7A ^-7Wn*^^>XMt- K 5? (4 
-tert-7^;i/7x^;W 3-F-<7A ^^vx;v* 
■f-K (4-tert-y-? L ;l/7x^;l/) 3-F-<7A 

X^yX/^tf-h, V* (4 -tert-y"^7x^ 

;W 3-F->7A Fy7Wn^^yx;l/*t-h, 
(4-tert-y , '? L ;i/7x~;i/) 3-F->7A ^y-e 
yx;F#^-F, v* (4-tert-y , -? L ;i/7x^;P) 3- 
F-»?A 2, 4, 6-hU-ryy"ntf;Wy-gyx^ 

F, 5? (4-tert-y''9 L ;l/7x~;l/) 

A *y7r-XMf-h, 40 

[0 0 4 5] hV7x^;VXW-7i h'J7Mn 

-N- [ (F'J7MnxfiW x;i/*-;W ^^yx 
;l/*y75^-h, 4-ter tW7x^->*7x 
x;FX;F#->7A hV7Wn-N- [ (FU7;^ 
n^f;W x;i/*-;W X^yxMy75^-F, 4 
-^fy7x^;yy7x^*xw-7i F i)7;W 
d-n- [ (Fyy^ny-TyW x;v*-;W y^y 

X;F# VT 5 ^- F , MJ — 4 — tert 7f;V7x^ 
;FX;F*->>A h'J7Mn-N- [ (h'J7Mn 
y^;F) x;F*~;W y ^yx;i/*y7 5^-F, hV so 



7x-;i/XW-7i» /^-7;i/*a-N- [ 0^-7 
;Wnxf;i/) x;l/*— ;W -i-x^yxMy75 

y-F, 4-ter t7f;l/7xx;l/i?7xx;l/X;l/* 

—"7 A ^-7;i/#n-N- [ (A-7Wnxfy) 
-i-x^yxMy75?-h, 4-y 
f^7xxyy*7xx^xMx7i A— yfrtu- 
N— [ (/^7Wnxf;W x;l/*-;W -l-xy 

yXMy75^-F, MJ-4-t e r tW7x 

x;i/x;i/*x7i /^-7;^n-N- [ G^-7;l/# 
pxf*) x;i/*-;W -i-x^yxMy75^- 
K 

[0 0 4 6] h'J7xX^XMx7A ^-7;l/#n 

— N— [ (^-7Wn77W -1-7 

^yXMy7 5^-F, 4-ter tW7x-;l/ 

^7x-;WW-7i ^-7;V^n-N- [ 
7;Wn7f;W x;l/*-;W -i-7^yxM>7 

5 y*— F , 4-y ^;P7x-;I'^7x-;l/XW-7i 
A-y;l^n-N- [ {A~y )VtUf^)V) X/V* 
-;W - 1 -y^yx;P*yr = ^-F, FU-4-t 

e r t 7'7y7ixyxy*-7i 

— [ (;?-7Mn7f;W x;F*-;W 
x;F*yr = y-F, 

[0047] h'J7x-;W;v*-7i FU7;^n 

— N— [ (;^7Wo7f;W x;F*-;W yyyx 

;F*yr = ^-F, 4 - t e r t 7^7xx;Fy7x 

^;FX;F*-»7A F'J7;W-n-N- [ (^-7;F^- 
ny~^;F) x;F*-;W y ^yx;F*y75^-F^ 4 
-^f;P7xx;F77xx;PXMx7A FU7;F^ 
p-n- [ (/^-7Wn7fW x;F*-;W y^y 
X;P*y/' = y-F, 4-y Ft77xx;777xx;l- 
XMx7A FU7MO-N- [ (;^-7Mo7 
=f-)V> x;F*-;W yyyx;^y75^-Faifo 
[0048] stc, *^©fk^tsiJ<?3iF°y§uyyx 

ftif S c i: 1<: <t t) > I tcff 9 t 

[0 0 4 9] 
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z 5 z 5 z 4 

/~ \— Z 2 Z 1 N /_ \) 



z' 

Z 6 -N-Z 2 



[0050] iW, z a z 2 s.t>*z 7 a, zti^nm 

SA fS7;l^;k i/?vT)\s*)\sXlZ7V—MZ, t 
tiZtWatic, 7mm, 757S, XliSItl~6 0 

tc mr^Mt, mmm i ~ e l < , t?r> 

7n7AAWi;, KH»5~i ogg«K, K7 
•J-/m, >A4;fA- i of/iW IcLi' z ;! , z 1 
St;z 5 a, ^ti^MfciA 7m, 7;A^k SAn 

;k ->^n7;l/+;K 7U-;k Xtt7^3t->a, 
ti^'MfciA /KSS, 757S, X«K^&1~6© 

Ai/nA>s, TH»$tiTi/^TtJ:i/\ S75 7S 

A iS7;l/*;Wi, MH~6SI«L 
A I->^o7;^;Hi, KH«5~i ogSWSL 

a mrv-M±, Ki«6~i ois*w$l<, s 



figI»l~6(D7;^^>l, AMSIStlT^TtA 
A M757SA KfgfA^4©7;A^;l4fTBg|S 

EgA-TAtA, fnvn, Nut K*ii£ » i o?v 

fi*W£LA A A *;l/#-;K 7 5 

A X;A^ FXAAUA^ HASA iAAAL-y 
a, Iit2~6MT$Si:t«U\ £rA z 

[0 0 5 1 ] £©JA%ft^9fcLA h(*^aa ^ 
t^f;V75X /- 
;1/75X r->;l/75X 7-UA 2-, 3-X&4 
-^W-'JX 4--hn7-'JX 1-X&2- 

75X 'NWfl/^r^X 4, 4' ->A57 
-1, 2-^7x-;VX^y, 4, 4' -vA57- 
3, 3' -^^^7x-W^X 4, 4' -vA 
= 7-3, 3' -7xW7x-W^X >AA/]/ 
75 A AA7A7 5A ^->;i/757, A\7 
^;1A5A ^^f;l/75X vVx;lA5A Vy* 
~>;l/75A N-^;l/7x'Jx fcA^AAA -77i 
x;I>75A h'Jxf;V75X hUA^;^75A h 
U7°nif;k75A h';7f;V75x A;^AA>k7 
5 A hyvfW5X hU-\7^75A MJ 

A 7AIA77A7 5A 

7 ^vA^;/;^ 5 A 7 f/l'v ; ->^n'\4 1 'A7 5 
A 77AAx7°7A75X 7^AA3A 9AV75 
A 7 =9-)Vi/y=.)\<T 5 A ^^^777^75 7 x 
7;l/77f^7 5x x7*7X77/l'7;y, x^;l/ 
•7A7;V7;x xAIA^AIAS A x^;l/i? 
:t77A75A xf;l/v/7x;V757, xf;l/^r-> 
;k75A 77^n^7Wf;l/7SX hUX [2 
- (2-^h^>xh^» xAW 75 A 1AA7 
7°n/A-;lA5A N, N-77WxVX 2, 
6— A77°nAlAxy a 7 5A7-A If US? A 
4-777lAyAA 4-7AA5A7-A tTtfy 
v>A 2, 2' -v>lf 'J-7;I/757 S>'-2-tfyAl/ 
^hA 1, 2-v* (2-lfUi/;!/) X#A 1, 2- 
(4-fcAAA l^X 1, 3-i/ (4-tfUS/ 
7°n/A, 1, 2 -ex (2-tfU-Al/) x-?A 
A 1, 2 -IfX (4-tfyAT) 1,2- 
ex (4-^y7'/m-» X7A 4, 4' -i/\£V 
-AkX^TA h\ 4, 4' -SAA AIAX;A^ A 
1, 2-ex (4-tfyAT) X-9AA 2, 2' -v> 
eny;l/75A 3, 3' — SA°n y ;IA5 A 7 1A 
7 ^;177 y tx 7 A n k n A r h ^A V 7n t!;l/ 
77t-7il:Fn^>H\ 7 h ^7A>kT A&~>7A 
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3- (hy7Mn^f;l/) 7x-;H'J^Wy ; e 
[0 0 5 2] $6JCtt, 1 - 5 2 5 7 

icM&znT^z «t 5 a, tf^ u ^y-tf&^-r any 

So 

[0 0 5 3] *^©^Xhfi^a, ^©^@^» 
S£S^ «fflg^8 0~9 9.9S«%, igg^gij* 

o.i~2 os«%©iBHT^rrsc:i:*W£Lv\ 

l^X hfiijSc#5©^@ff^«*S'£pt, 0.0 1- 

w< em £«©»^'>»#ir 

[0 0 5 4] *SiO^MjaftB, ±12® 

V)\>7T*>7— VRZ^fu kf UWV n—)V£ 
x-f ;l/7-b'r-hO«t'5ayU3-;l/X— r^xxf 

Ml;?LKxf-;K ffi^f-zk Mr 5;Wffc!;H£ 

>Sxf ;1/£D J; ^ ftxXr/H ; 7t h X ^WV 

i a a^r b >il ; y - 5 * h y©<£ 5 &JS«xx 
r;l/£a2*WSe:i:ffT?£So £n?>©igj?jtt, * 

nwwa-e, xa 2 aiy±fi*^*Tfflv^ cm 

[0 0 5 5] a#±£*fiSft, g^tlfcl^'XMI 
tea, /^-~;/?Wcfe©»Wl«2fi, 



GF 3 CF 2 CF 2 CF— S-CT + S" 



^AfcHn+fK"? (2-t:Fn+->xfW MJ^f- 
;V7ytx^ikFn^->F (Iftn'Jy) ©*jg?8tf 

[0 0 5 6] ±fH£*5^T\ *fgf«©^ffi©Jl?llt-3^ 

©5ifl&©j&«fcig££n&^o *^©«bh«, ftfftf 
10 ^©^HtciioT^sn, z^immmvmmmm 

[0 0 5 7] 

t§wrr s *^Bi§a ens oHiffiMt i om?, 
s»¥*^?»^ ^vxfuy^WntLT, f)V 

A- 5 x - 1/ a y 1 P "7 h ^ 7 - cfc D 5f<i6 /cfiT 

20 feS„ 

[0 0 5 8] S£fg£M^SM 1 : j£fg£fflBl©^/j5c 
77X3ty'7xX^X^WyK2 3. 7 7g|5, t\— 
7Mnx^yXMyl3 6. 1 S>'7xx;l/X 
— r;H 0gB£{±&#, <:<:ii:|*b'J7;l/tnii5 
0. 5 9 8P*irFU SfiTM 6R#W*#L;fc 0 rlUft 

i'nnMAS oogp^in^/c„ ccic-<(*ytzm7i<i 
o oBB*in*.iJ6?$*fTo;fco *©«7 oapSTfiftffiLS 

;l/x— r ;!/ 2 0 0 SBfcin*. Set T*fcBtP£:f#/co c © 
30 *f fflWSHKSffllx^l/KJSjBL, 1 1 OSPSTfiftffiL 
/to LL^W->t U— T^l/X— r;l/2 0 0g|5 

a^4 6. 1 4a»ift. eioft^BW^cSTf^sna 

l-7x^yy) lfX^7xx;l/X;l/ 
ifX (A-7Mn7^yxMf-h) T 

NMR IH*M?» "GX-270" ) 

[0 0 5 9] 



"O-S-CFjCFjCFjCFj 



[0 0 6 0] 'H-NMR^nnm-d, fazm^ 

iff h^jtf^Wy) : 5 (ppm) 7.53 (d, J 
Hz, 4H); 7.75-7.87 (m, 20H) ; 7.92 (d, J = ; 
4H) 



tyVrs^-y-y jv^u^yily) : s ( PP m) -85.26 (s, 6 

9.2 F); -119.66 (s, 4F) ; -126.21 (s, 4F) ; -130.52 (s, 

1Hz, 4F). 

MS (E S I (+) S p e c t r urn) : m/z 270 (2 



[0 0 6 1] 19 F-NMR(^nn»i-i ^SflSPP so ffi©fcJ6) 



(14) 
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25 



26 



MS (ESI (-) Spectrum) : M- 299.0 

[0062] mm&ism 1 cssbai©^) 

^ £ y y 2 -x^;l/- 2 -7^vyf;K £ y U 

i"jn-fn^>-y-7fn7^h>^ 5:2.5: 
2 . 5 <D^)Wt ( 2 0 . 0 gfl : 9 . 5 gP : 7 . 3 gP) TttjA 

^yv-tc^LT2SM{g©^;Wy7^;yy 
Fy^MT, !§r«tL/c 0 ^clfc, (H]£c!giJ<t LT7 N / 

CH 3 v / CH 3 

-CH 2 -C \- -/cHs-C- 



8 o-CT^sufp^tiiiL/co 
*yc«£x\7°y y tffi^TitK^SSfi^: 3 ntf? v\ 

!ffSLfc 0 ^©fSJH, WI¥^?S*^ 9,200©±±S 
[0 0 6 3] 




[0 0 6 4] «fflg^jStM2 «rtlA2©' 

^i"J;«2 -xf-;i/- 2-7 $f t y^;P 7 y U ;P 
l3-tFn+->- 1 -7^yf;l/t7^'J;Hl- 
/^tfVW-y^g 1 ;!/^ : 2 : 5 0*;VJt (9. 8 
gp: 5. 9gp: 1 3. 7gP) T?ffc&#, £*/v-© 
2. 6S»{g©>>^+^y^An^TiSr«^b/c 0 ^-ctc 



MICM LT 3 mol %?Si)P L, 8 7 °CT^ 5 ftfttim L 
■&S»fP*3@fft\ fMSLfco ^©ISS, M¥±^ 

loeoo ©#s£f**fffc„ c©±ts^f* 

A2£-f So 

[0 0 6 5] 




[0066] mm^M3 wtmMo&j® 

;i<#3-ti Fn^>- l -7^yf;K 5-><yyy 
;l/J± 2:i:i (11. 2 gp : 5 . 3 gP : 5 . 0 gP) T? 

ffc&#, K 4-y'twy5 0ifP^n^ig?«tL/c o 
fctPMjtLTryt'x^yyfnc: h u 

CH 3 
/■CH 2 'C- 

c=o 
6 



yv-Mtc>rtLT2 ; &;y o oi]D?t/c!t, 8 5 °CT« 5 



[0 0 6 7] 




[0 0 6 8] SSg^fiScM4 («SgA4©^ 

T^VJimi- (l-7^yfW - 1 -y.^;!^?- 
;k 7^'J;H3-t Kn+y- 1 -7^vyf ;K 7 
y y;y»i -y;y#yyy-yyy ^y^Mt 3 : 2 : 5 



3. 6§P) ?ffci&#, K 4 

-y^y4 5. 3gp^n^!§r«tL/c 0 ^tp^ 
M t LT7 x-f v h y ;V^y^-»c 

SLT8 1 ;y %itlx. /til, 8 5 °CT« 5 MM L/t 0 
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2 8 o o <D#m&fo*mrc 0 cc«i^t:ti, 



[0 0 6 9] 




[0070] j-x±©«flg^ijScfim#t.nfc^© 

U IWffiL/fco 



[0071] <wmtm> 

Cl : 7^7-4, 1 - 7x-l/V) lfX^7x-;W 
t£7 (A-7Wn7^yXMt-h) 



C2 : P - h y;l/->*7x-;WW-7i ^-7/Tt-n:* 
^7vU/#7— b 



9 



vXJlyfri— b 



0 



■0-i— (CF 2 ) 7 CF 3 
0 



JUG 

<S\ CF 3 SO 



Dl : 2, $-*MV7xi\tfrT-W 



C3 : P - h y;777x^l/7/77^7A ;^-7Wa7 
itVXMt- b 



0 c 

— ^Vs + -0-S-(CF 2 ) 3 CF 3 

"6 * 



< i§M > 

y-7fn7^hy 3g|5 
E2 : 7nt£777U 3-;7e/^/l/X-7/b7-fe7-b 



2 8. 5 g| 



2-^/7 
y— 7^n^^ b 7 
[0 0 7 2] ^MRtfJtfWJ 

©7>y|S«SlfS7^;l/7-TigiILT, 777 Htt^lf 

KL/7 

[o o 7 3] sag doss mmim 1 12*0 
wm^m mmmmim \ mm 
7 x 7^ -v - mm&nmum 1 ten© 



2 8. 5 0|3 
3. OgP 

[0 0 7 4] 7U 377x/N-t 

m±mmm.^T& s "arc-29a-8" l 

T2 1 5°C, eoiciff^-^fgctciTDP 
S 7 8 0 A©#»EtfB5ifcJg*JBj£2ii\ ^TfCO± 

c ±te©777 vrnzmmommifimicmmom 

£ ft « j; a £ 7 tf 7 3 - b L ft o 777b S'Mt 
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29 

tt, ^l^F*-y F:/>-F±tcr, gtFMB«©i& 
ST 6 0#H^U^-^Lfc o d?LTl^XF§l^ 
J^L/c^tVftl©^x/N-^ A r Fl^>?Xf7^ 
- [($;) -nyijfD "NSR ArF" , NA=0.55, o=0.6] £ 

RttMfcgPiWK&ffcs-eT^ y fx^- 
Tmm^tm<Dum-v 6 oiwxn+x^t-t 

-*fcfr</\ . 3 8ll%f 

Fn^> F/ki§r«T 6 0»M©;1 F^ft^ff 

|gH^S2t^L/c 0 ftfc, cCW^7^h7^- 
;^v^-yttt, WWi'nAl GSSttM) T\ ^© 

9^ FX^-X^£-y©MH© Ui>'X h If 



[0 0 7 7] 



[0 0 7 8] S2^Stx?>c£9^ ^fifSfflCl^Xh 



30 

[0 0 7 5]^«l : JlffWttTO. 1 8 pm© 
FX^-X/^-y^ 1 : 1 tr^mytWrt: 

m$hmm 2 : 2/3 h^r^-p 0 . 1 3 p m ©^-r y 

ryFX^-X;^-ytfl : 1 f&Z&KSVg&L 

fro 

m\m ■■ mm&<o&ftw?ftm? s^y7 y f x 
^-x >\ % - ycDm^m-vm^ l re 

O X A 

^« : mh&S.-evv'f yyy Fx^-x/^-y^ 
1 : 1 t4ST-©fflir^'f y;^-y©i/-yxh©h'y 

-fmmm^^mfo, as-jt^mx, t — f ^ 
y"««T-^ n«'A t «^ l rc„ 

[0 0 7 6] 

[Si] 



[0 0 7 9] 

mi, ArF^Rr F ts. Ml+i-vV-' *f~V V 



ffl No. 


mm wm&M 




mm 


PB/PEB (°C) 




mmm\ 


Al Bl/0. 15SP 


Dl/0.0075g|5 


El 


130/130 


0.39pm 


mmm 2 


Al Bl/0.20g[3 


Dl/0.0075g|5 


El 


130/130 


0.39 pm 


mmm 3 


A2 Bl/0.36g|3 


Dl/0.015g|5 


iy 


140/110 


0.30 pm 


mmm 4 


A3 Bl/0.36g|3 


Dl/0.015g|5 


iy 


140/130 


0.30pm 


mmm 5 


A4 Bl/0.36g[5 


Dl/0.017g|5 


E2 


140/110 


0.30pm 


mm 1 


Al C1/0.15SP 


Dl/0.0075g|5 


El 


130/130 


0.39 pm 


KXM2 


Al C2/0.20g|5 


Dl/0.0075g|5 


El 


130/130 


0.39pm 


HXM3 


A2 C2/0.20gP 


Dl/0.015g|5 


E2 


130/110 


0.25pm 




C4/0.50gP 














[«2] 






m No. 


mmmm 1 


H8M2 ; 


mmm 








(mj/cm 2 ) 


(mj/cm 2 ) 








mmm 1 


15.5 






0.15 O 




HS6M2 


12.0 




0.15 


O 




mmm 3 




29.0 


0.12 


O 




mmm 4 




22.0 


0.12 


O 




mmm 5 




25.0 


0.12 


O 




mm 1 


26.0 




0.15 


O 




tarn 2 


15.0 




0.15 






mm 3 




37.0 


0.12 







(17) f#H2 0 0 3-2 8 7 8 8 4 

31 32 



2H025 
4J100 



AA01 AA03 AB16 AC04 AC08 
AD03 BE07 BEIO BGOO CB14 
CB41 CC20 FA17 
AB07Q AL08P AL08Q BA03Q 
BA11Q BC09P BC09Q BC53Q 
CAOl CA04 JA38 



